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The Rotary Steam En- 

gine has attracted the 
best thoughts of inventors and 
students for many years. All 
interested should read care- 
fully the very complete in- 
formation found in the files 
of the Scientific American 
Supplement. Every ciass and 
type of rotary engines and 
pumps is desc ribed and illus- 
trated. 





| 
| 
' Each number of the Scientihe American 
! ot the Supplement costs 10 cents. A set 
| of papers contaming all the articles here 
mentioned will be mailedfor $2.00. They 
| give more complete information on the sub 
han a hbrary of engineering works 
*« a copy of the 1910 Supplement 
Catalogue, free to any address. Order 
from your newedealer, or the publishers 
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THE ROTARY 
| STEAM ENGINE 








Se ientific American Supplement 470 descnbes 
arrington Rotary Engine, a form of intermittent 
gca 
Scientific American Supplement 497 descnbes 
Fielding & Platt's Universal-jount Rotary Engine 
Scientific American Supplement 507 describes 
the Jacomy L.ngine, a square-piston type 
Scientific American Supplement 528 descnbes 
l ed-shaft Rotary Engime, using the universal- 
joint principle 
Scie entific American Supplement 558 descnbes 
gdon Engine, a “ wabble-disk “* design 
Se ientific American Supplement 636 describes 
aes Revolving-cylinder Engine, suggesting the 
present Ganome motor 
Scientific American Supplement 775 describes 
Revolving-cylinder engines of several forms 
Scientific American Supplement 1109-1110- 
1111 contains a series of great interest, describing 
and illustrating all the principal types of rotary en- 
gines and pumps. This set should be studied by 
every inventor and designer 
Scientific American Supplement 1112 describes 
the Filtz Rotary Motor, using helical surfaces. 
Scientific American Supplement 1158 describes 
Hult’s Rotary Engine, an eccentric-ring type. 
Scientific American Sep lement 1193 describes 
Arbel & Tihon's Rotary Totes, an ingenious eccen- 
tric type, aow on the market as a pump. 
Scientific American Supplement 1309 describes 
he Colwell Rotary Engine, in which a piston travels 
entirely around an annular cylinder 
Scientific American Supplement 1524 describes 
Rotary Engine on the intermuittent-gear principle. 
Scientific American Supplement 1534 contains 
a valuable column on the difhculties of rotary engine 
design 
Scientific American Supplement 1821 contains 
an article describing many new forms of rotary en- 
gines of the most modern design 
Scientific American, No. 23, Vol. 102 contains 
a full description of the recent Herrick Rotary 
Engine, an eccentric type with swinging abutment. 
Scientific American, No. 23, Vol. 104 describes 
Jarman’s Engine, on the sliding-valve principle. 
Scientific American, No. 14, Vol. 106 describes 
the Augustine Rotary Engine, with novel features 
incorporated in the sliding-valve deugn. 



















































Each number of the 
Supplement costs 
10 cents 


for $1.10. 





1910 Supplement 
Catalogue 


Free to any address 





Order 
from your 
Newsdealer 


or from 


PUBLISHERS 





——_— 
Joining and Cutting Metals 


by various processes is treated very fully 
in the Scientific American Supplement. 
The following issues will be found valu- 
able to every worker of metals: 


A set of papers contain- 
ing all the articles here 
mentioned will be mailed 


Send for a copy of the 


MUNN & CO., Inc. 


361 BROADWAY 
NEW YORK CITY 





Scientific American Supplement No. 1384— 
Lead-burning—describes an oxy-hydrogen appa- 


ratus and its use for the purpose. 


Scientife American Supplement Nos. 1754, 


1755 and 1756- 


process 


The Oxy-hydrogen Process 
of cutting and welding metals is a series covering 
the important applications of this remarkable 





Scientific American Supplement No. 1646— 
Oxy-hydric Welding, gives a description of pro- 
cesses and cost. 






Scientific American Supplement No. 1775— 
New Gas Fusion Process, descnbes the Koeln 


Muesener improvement in oxy-hydric apparatus. 





Scientific American Supplement No. 1680— 


The Oxy-Acetylene Process, sets forth the uses 


and cost of this system. 


Scientific American Supplement No. 1434— 








The Garuti Process of Generating Oxygen and 
Hydrogen, describes an economical way of 
making and using these gases for welding. 


Scientific American Supplement Nos. 1305, 


1447, 1480 on ‘ 


‘Aluminothermy’’ 


or 


** Thermit”’ 


processes, describe and illustrate many remarkable 
welds, castings and other operations performed 


with the novel and useful series of metallic com- 





pounds, by which castings of steel and other 
metals and difficult welds can be easily made 
without forge, cupola or any sort of fireplace. 
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“To Know is to Grow 














The 
Scientific 
Man 


is able (with the least effort) to 
find everything that has ever been 
written or compiled on any scien- 


titic subject on which he may be 
engaged, because to each subject is 
appended its bibliography 

The Scientific Ar nerican says 


The ndensation of subjects is 
admirable. ** * Many subiects ¢ 
re lf hich we ha i ed ir 

i r AS 7 si i 
n 
“ 


70,006 Titles In the new Interna 


tional Encyclopedia 


The 


The 
Family 
Man 


can influence the educational de- 
sires of his boys and girls by 
showing them how quickly and 


easily information on any topic can 
be found 


rell your children that they can 
find out this and that, without un- 
necessary digging and you at 
once turn the drudgery eof school 
lessons into an intelligent occu- 
patio 

Ne 

The new International Encyclo- 
pedia is used in 7,500 libraries 
universities, colleges and schools, 


The 
Business 
Man 


can broaden his knowledge of vari- 
ous fields of trade—he is put abreast 
of the newest manufacturing proc- 
esses with a concise history of their 
origin and development. He is able 

to grasp the correct descriptions of 
commercial products of all kinds 
both old and new—commercial sys- 
tems, business law and a thousand 
facts essential to business success 


“e 


The new International Encyclo- 
pedia has 50% more Titles than 
any work of a similar character. 





The 


Professional 
Man 


has at his fingers’ ends the com- 
plete literature of Medicine, Law 
Engineering and related subjects 
This vast amount of knowledg 
labelled, docketed and neatly put 
away for immediate reference. 


“e 


The new International Encyclo- 
peedia is illustrated on a more elab- 
orate scale than ever before 
attempted. 





Literary 
Man 


the Actor, the Playwright and Mu- 
sician will find special articles on 
the leading characters in fiction and 
history and descriptions of the 
books, plays, poems and songs of 
all Ages. 


“e 


The new International Encyclo- 
pedia is the Master-key that un- 
locks every door, every portal and 
every gate of knowledge, old 
and new. 











The New INTERNATIONAL Encyclopaedia KNOWS Everything 








rEnNnD OovrT 
ABOUT THIS 
%-W EIGHT 
EDITION 
TO-DAY. 














‘l wonder Who it was: 






















or the first Loom 


in America. 


DODD, MEAD & CO., 


the concentrated knowledge of a thousand years. 
diately on a payment plan so liberal and convenient that the cost to you is but a trifle. 


’? How many times have you asked yourself this question? How many 


times have you been puzzled to know the answer 
have you wanted to know wo it was that invented the first Flying Machine ?— 
or the Printing Press, or the Rifle or the Gas Motor ? 
you wondered this, that, or the other thing and had to be content to take somebody’s else word for it without knowing? 
There is no reason why you should be without knowledge of amy subject. 


profusely illustrated. cross-indexed, divided and sub-divided to make it immediately accessible, puts in your hands 
Produced at a cost of over a Million dollars—it is yours zmme- 


? How many times 


How many times have 


The New International Encyclopaedia, 


Outline Description of the 
New International Encyclopaedia 


Authors 
The International Encyclopedia is edited by scholars of inter- 
ne tional reputation, representing 123 of the World's greatest 
ucational institutions. 
 ubjects 
Over 70,000 subjects arranged under one alphabet, are found be- 
tween the covers of the International 
but comprehensive, 


( ‘ertainly you want the Knowledge of the 
» you—it obligates us to send you, without red tape and delay, sample 
the printing and the paper of the greatest Work of Knowledge ever compiled, by on« of the oldest publishing houses 
Mail your coupon today and find out for yourself—judge for yourself 


449 Fourth Avenue, New York 


The articles are concise 
written with lucidity and a masterly style. 


World 


Paper and Binding 
The paper is either regular or a “‘Uni- 





versity Bibl 
the comple 


space of the regular edition 


The bindings range 
Russia and have been chosen by experts 
in material, color and design 


at your call—then fill out the attached coupon 
pages showing the method of arrangement, 


Typography 
The type from which the 
e’’ paper, the latter making International Encyclo 
’ paedia is printed is new 
set occupy but half the  ciean cut and legible. The 


lithographs, half - tones, 
i text cuts are 


from cloth to full 





It does not obli- 


and decide for yourself. 
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The Mieciutesiie-distven Veit “het” 
By Frederick C. Coleman 
HE first ocean-going vessel directly driven by elec 
tricity has just been completed at Wallsend-on- 
Tyne, England, and is about ready to cross the Atlantic 
Ocean for service on the Great Lakes. The operation 
on this vessel will be watched 


ings are supplied with current at 20 and 26.6 cycles, re- 
spectively, they give the same synchronous speed of 80 
revolutions per minute. The motor then absorbs the 
full power of both engines, and drives the propeller to 
which it is directly coupled at a speed of 78 revolu- 
tions per minute. To obtain a lower speed, the con- 
nections are altered so that the 20-cycle generator sup- 


PRICE 10 CENTS 
$3.00 A YEAR 


never run in parallel, so that it is unnecessary to ayn 
chronize them. The motors are readily reversed by 
interchanging the connection of the two phases 

The switch gear consists of a controller having five 
different positions, full speed ahead, half speed ahead, 
stop, half astern, and full astern, while a second switch 
is employed for the purpose of introducing resistance 
into the shunt circuit of the ex 
citer. The contacts of both 





with great interest, for although 
the same type of propulsion was 
used on the small “Electric Are,” 
the latter is not to be compared 
with the ““Tynemount,” which has 
a length of 250 feet, beam 42 feet 
6 inches, molded depth 19 feet, 
and a cargo capacity of 2,400 
tons. 

The propelling machinery of 
the “Tynemount” is accommo- 
dated in a compact engine-room 
under the poop of the vessel, and 
occupies only about one sixth of 
the ship's length On opposite 
sides of this room are two six- 
cylinder Diesel engines, each 
capable of developing 300 brake 
horse-power at 400 revolutions 
per minute. Direct connected to 
each engine is a 3-phase gener 
ator furnishing electric power to 
an induction motor mounted di- 
rectly on the propeller shaft. The 
alternators when running at 
their normal speed of 400 revolu- 
tions per minute each give an 
output of 500 volts and 270 am- 
peres per phase, which absorbs 


the full power of the engine. An 








switches work under oil, but it is 
inadvisable that the contacts on 
the main switch should be re 
quired to break the large main 
current flowing to the motor. 
The two switches are therefore 
interlocked, so that it is impos 
sible to work the main switch 
except when all the resistance 
has been introduced inte the ex 
citer field coil. There is then 
practically no excitation, and th: 
With the 
field cir 


whole system is dead. 
resistance in the exciter 
cuit, the main switch can he 
moved to any one of its four 
working positions, and when the 
main connection has been made 
for the new running position 
the shunt switch lever is pulled 
over, so as to cut off resistance 
and restore excitation 

It will be seen that the whole 
handling of the ship can be car 
ried out by means of two levers 
which are so interlocked as to 





be practically fool-proof. In the 
present instance these switches 
are in the engine room, but it is 
evident that by lengthening the 





exciter is direct coupled to each 
alternator and is capable of giv- 
ing an exciting current of 30 am- 
peres for normal working, which can be increased up to 
50 amperes while maneuvering. 

In ordinary practice where two alternating-current 
generators are connected in parallel it is necessary that 
they be run up to speed, and be synchronized before 
But such an operation 
Accordingly, a 


being switched on to the load. 
would be impracticable in ship work. 
very ingenious arrangement has been adopted. The two 
generators are provided with six and eight poles, re- 
spectively, giving a frequency of 20 and 26.6 cycles per 
second, respectively. The rotor of the motor is of the 
well-known squirrel cage type, but the stator is pro- 
vided with two entirely separate windings, one of thirty 
and the other of forty poles. When these two wind- 


View of the engine-room, showing one of the generating sets. 


plies the 40-pole winding of the motor, while the 26.6 
cycle alternator is shut down, thus throwing the 30- 
pole winding of the motor out of service. The syn- 
chronous speed of the motor with the propeller is now 
reduced to sixty revolutions per minute. Only one of 
the engines is in service. But as the speed of the ship 
is cut down to about three quarters of the normal, half 
of the total horse-power is ample. Thus considerable 
economy of service is obtained; for reduced speed is 
obtained not by varying the speed of the engines, but 
by cutting out one of them completely and letting the 
other continue to operate at its most efficient speed. 
The two alternators, when both are at work, are con- 
nected to entirely separate circuits, and are therefore 


connecting cables they could be 
placed on the navigating bridge 
The number of electrical instruments provided has 


There is only one am 


been kept down to a minimum. 
meter and one voltmeter for each alternator and an 
ammeter and voltmeter for each exciter. The handling 
of the switch gear is so simple that there is no neces 
sity for multiplication of measuring instruments 

The electrical drive allows of a reduction in the ma 
chinery space and also in the bunker space required, 
thus increasing the cargo capacity of the vessel As 
a subsidiary advantage, it lends itself readily to dis 
tant control, and in any case where it may be feund 
advisabie the switchgear can be put on the bridge, thus 
placing the control of the motor driving the propelie: 
into the hands of the navigating officer. 

















The “Tynemount,” a freighter for the Great Lakes, driven by electricity generated by two Diesel-engine-alternator sets. 


Note the oak fender along the sides for protection in the locks. 
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The purpose of this journal is to record accurate ly, 


simply, and interestingly, the world’s progress tm scten- 


tific knowledge and industrial achievement. 


Scientific American’s Contribution to the 
Development of the Racing Aeroplane 





r the ¢ of the aeroplane meet which was 
held i Lo Island in the autumn of 1910, 
the Editer of the Screntiric AMERICAN under 


tock to foreeast the line of development which would 
be followed in the designing of future racing aero 
pianes In an article published in our issue of October 


2ond. 1910. we wrote: A study of the trend of devel 


opment in aeropiane construction renders it possible 


to predict, with some degree of certainty, the leading 


characteristics of the aeroplane of the future, and espe 


clally of that type which will be built purely for racing 


purposes Our design was based upon a recognition 
of the 


ances 


fundamental principles: that the chief resist 


encountered by an aeroplane are those due to 


the lift and the head surface, or total projected vertical 
area. and that while the resistance due to the former 


is fairly constant, the head resistance increases ap 


proximately as the square of the speed, and that hence 


it is necessary in a racing machine to reduce the head 


stance to the least possible limit consistent with 





structural requirements 
We point 
sistance ruled out the biplane because of its mass of 





ed out that this consideration of head re 


struts and wires, and rendered it necessary to design 


the monoplane strictly in accordance with the stream 


line theory of resistance: that it necessitated the aboli 


tion from the monoplane of external struts and guy 


wires: the adoption of a body of torpedo form; and 
the construction of planes of sufficient thickness to 
rdmit of building entirely within their external sur 


faces interual girders or frames having sufficient trans 
verse strength to prevent buckling and hoid the wings 
moreover, that 


built 


up to their wort It was suggested, 


the body and wings, as thus modeled, should be 


entirely of high-grade steel alloy, such for in 


Sonne 


stance as vanedium steel—a construction which the 


rapid development of the tensile and other desirable 


quaiities of alloys promised to render possible in the 


near future. Furthermore, it was predicted that such 


a machine, provided with a Gnome motor of from 75 
to 150 haorse-power, according to the size of the ma 
chine, would be capable of making speeds of from 100 


to 125 miles an hour 


Se much for prediction. The event has proved that, 
in the technical world at least, prophecy based upon 
a recognition of fundamental scientific laws cannot go 


very far wide of the mark This is shown by a study 


of the winning machines in the three contests for the 


Gorden Bennett Cup which have taken place since this 


article was published 

The Nieuport monoplane, with which Weymann cap 
tured the cup for America in the 1911 meet held in 
England, was built in accordance with the streamline 


, 





theory, the long, tapered fuselage being entirely covered 


in with fabri With a motor of 100 horse-power, this 


machine easily surpassed its competitors, averaging 78.1 


miles per hour, as against 75.0 miles per hour made by 


a Blériot of equal power 


In the meet of 1912, the winning machine, a Deper 


dussin monoplane, which covered the course at a speed 


of 106 miles per bour, showed a still closer approxima 
The body. of 


with a smooth coat of 


tion to the Scientiric Ameri type 
torped» form, was sheathed in 
thin, laminated wood; and although the struts and guy 


wires were still present in the machine, they had been 


cut down to offer as small a head resistance as then 
wht practicable. 
In the race for 


Sth iti ; 


was thot 
the cup held in France on September 
it i icnificant 


that a speed of 125 miles 


in hour, predicted by us in 1910, was achieved by a 
a remarkable likeness to the one 


Not only is it of true 


machine which bears 
pictured by us at that time 
torpedo form, but the construction of the wings and the 
running gear shows evidence of a further effort to re 
eddy making. The struts 
wires are very low; the wheels 


duce head resistance and 
for the 


ire sheathed: and the frames in which they are car- 


overhead guy 
ried are formed with a cross-section calculated to pre 
sent as small wind resistance as possible. 

In one respect our prediction as to the form of the 
future aeroplane has proved to be wrong. Basing our 


expectation Langley’s experiments, we believed 


that the wings of the future racer, like those of the 


upon 


would be long and narrow. 


better 


albatross, 


Experience has 


roved that results are obtained with a wing 


that is relatively short and broad—and this, by the 
way, is strictly in favor of the construction of wings 
which the proper transverse 


free from guy wires, in 


strength is afforded by girders placed entirely within 
The bending stresses in wings of a given 
proportionately to the length of the 
distributed that 
than at the 


p, it will be possible to secure sufficient girder depth 


the wings 


shape increase 


wing; and if the wing area were s 
the wing had a greater width at the body 
t 
for strength, and still retain the flat curve which has 
results at speeds of 100 


been found to give the best 
miles an hour and over 
that sug- 


differs from 


AMERICAN, furthermore, in the 


Prevost’s winning machine 


gested by the ScientTiri 
fact that 


we provided a pneumatic cylinder and con- 


nections, by means of which the running gear could be 
folded back against the body of the aeroplane as soon as 
it took the air. We are still of the opinion that such 
a construction is practicable. If it were adopted, the 
total head-on resistance would be very greatly de- 
creased. 

It is of interest to note, in passing, that we suggested 
for the ScrentTIriIc AMERICAN machine of 1910 the use 
of a pneumatic cylinder, placed transversely to the body, 
for operating the wing tips, the valve of the cylinder 


to | 


now being used on our army aeroplanes, and is being 


e controlled by a small gyroscope. This device is 


extensively tried out on many European machines. 

In the year 1911, an Antoinette machine entered the 
military contest in France, and this aeroplane was en- 
tirely self-contained; that is to say, the struts and guy 
wires were abolished and the running gear was low and 
housed practically within the body. Unfortunately this 
machine was altogether too large for its power, and the 
great length of the wings necessitated their being nearly 
two feet thick at their junction with the body. Had 
the Antoinette machine been built smaller and of metal, 
and provided with a Gnome engine of greater power, 
we believe it would have swept the field. 

At the close of the recent contest for the Gordon 
Bennett Cup, it was predicted in some of the French 
papers that no further contests would be held; but we 
believe that America will 


cannot 


permit the famous 


trophy to remain unchallenged in the hands of the 


French people. Prevost’s 125 miles an hour can be 


beaten, and can be beaten by a machine built in this 
country If the guy wires, ete., of Prevost’s machine 
were replaced by metal girders within the wings, the 


body somewhat lengthened, and “fined out,” and the 








running gear made foldable against or entirely within 
the body, it is our belief that its 160 horse-power Gnome 
engine would take it around the same course at a speed 


approaching 150 miles per hour. 


Completion of a Great Engineering Work 
HE completion of the Los Angeles aqueduct, as 
described elsewhere in this issue, marks the suc- 
cessful ending of an arduous struggle with na- 

ture in its most rugged aspects of mountain and desert, 
and with powerful and subtle private interests for the 
The ten 
Rome were marvels of engineer 


possession of a priceless supply of water. 
aqueducts of ancient 
ing skill and durability ; but their construction stretched 
over a period of five centuries, against the eight years 
that have elapsed since the Los Angeles aqueduct was 
first proposed, and the length and dimensions of the 
ancient Roman aqueducts bear no comparison with that 
The longest of the 
aqueducts was 62 miles, while the Los Angeles aqueduct 


of modern Los Angeles. Roman 
is 254 miles in length, from the intake on Owens River 
to the city limits of Los Angeles. The irrigation aque- 
ducts of the Inca Indians of ancient Peru, one of which 
was 360 


miles long, are among the wonders of the 


world, especially so when it is considered that they 
were constructed by a people uninformed as to modern 
engineering science and its methods, but 


ably 


these prob- 
The 350 miles of 
30 inches in diameter, which conveys 
water across the arid plains of western Australia to 
the goid mining districts of Kalgoorlie and Coolgardie, 


exhausted centuries of time. 


iron pipe line, 


is one of the triumphs of modern constructive hydraulic 
engineering; but this construction, although in a hot 
and waterless country, was comparatively level, while 
the Los Angeles aqueduct bores through miles of moun- 


tains of solid rock, crosses valleys on pillars of con- 
crete in some places, and through huge steel siphons in 
others, and is of far than the 
notable Australian structure. 

The great Ashokan aqueduct to supply the city of New 
York, now in course of construction, is the only modern 
hydraulic enterprise intended mainly for domestic and 
industrial use, that compares fairly with the Los Angeles 
aqueduct. The New York aqueduct crosses the Hudson 
over a thousand feet beneath the river bed, and it will 
furnish the metropolis with 500,000,000 gallons daily 


greater dimensions 


including its various reservoirs, of about 


The Los Angeles aqueduct has not much 


at a 
$165,000,000, 


cost, 


more than half the capacity, it is true; but it is about 
twice as long, passes through an incomparably rougher 
country, and its cost, when completed, will be less than 
one fifth that of the great New York enterprise. 


Safety at Sea 
IIE Committee on Aids and Perils to Navigation 
Redfield to 
recommendations for the use of the 


formed by Secretary of Commerce 

prepare 
American delegation to the London International Con- 
ference on Safety at Sea to be held in November, recom- 
mends that all with 
electricity, shall carry a searchlight 
illumine all points of the horizon as far as practicable, 
and of sufficient power to distinguish a ship’s 24-foot 
boat at a distance of not less than one nautical mile on 
a clear dark night; and that all light vessels on im- 
outside stations shall be equipped with sub- 


ocean-going steamers, equipped 


so placed as to 


portant 
marine bells, and all ocean-going vessels shall be pro- 
vided with means for detecting submarine-bell signals. 
The committee recommends, furthermore, that the Inter- 
national Rules of the Road be modified so that carry- 
ing of range lights shall be obligatory instead of op- 


tional, as at present, and that all vessels shall also 


earry a fixed stern light. The International Rules 
should also be amended to provide that every vessel 


navigated in the vicinity of icebergs or ice floes dur- 
ing darkness should go at moderate speed, having care- 
The use of 


rockets showing red should be restricted to distress sig- 


ful regard to circumstances and conditions. 


nals at night. 

In the interests of the future development of radio- 
meteorological services, the committee recommends that 
the existing meteorological service of each administra- 
tion adopt as part of its programme the organization 
of a radio service for the coastal waters pertaining to 
that administration. It is further recommended that 
made, at 
noon, whenever a vessel during the preceding four hours 


meteorological observations be Greenwich 
has experienced a barometer reading below 30 inches 
and falling continuously, or has discovered other symp- 
That 
logical information which transcends all others as re- 


toms of approaching storm. class of meteoro 
gards its value to shipping is the storm or hurricane 
warning, particularly the latter. The committee consid- 
ers this warning service as promising more beneficial 
results than the project 
vessels in mid-ocean, and therefore emphasizes the im- 


of distributing warnings to 


portance of concentrating all means at the command of 
meteorological services on the development of an effi- 
cient warning service for coastal and subtropical waters. 
The United States Naval Observatory has developed a 
time service by radio which has proved of great value 
to shipping, and the committee recommends a consid- 
eration of the desirability of requesting all governments 
to establish a like service. 

For many years the important steamship lines tra- 
versing the North Atlantic Ocean between New York, 
Philadelphia, 
agreed among themselves that their vessels should hold 
This plan should be broad- 
steamship 


toston, and the ports of Europe have 


to certain prescribed lanes. 


ened by making the lanes obligatory to 


steamships. Governments should pass legislation re- 
quiring the steamships under their respective flags to 
adhere strictly to steamship lanes prescribed by them. 

In recommending that an International Ice Patrol be 
established, the committee suggests that the annual 
responsibility and expense of maintaining this patrol 
be assumed by each of the several maritime nations in 
turn, the patrol to be conducted in accordance with a 
general plan to be formulated and agreed to by the 
several maritime nations concerned at the International 
Conference. The ice patrol shall begin April 1st of each 
year and continue until the ice no longer constitutes 
a menace to navigation in the zone of the transatlantic 
steamship lanes. At all times during the continuance 
of the patrol there must be at least one vessel present 
in the iceberg region. The committee also recommends 
that an endeavor be made to reach an agreement with 
the several maritime nations interested in the trans- 
atlantic trade, as follows: The United States to con- 
tinue the destruction or removal of derelicts in the 
North Atlantie west of‘a line drawn from Cape Sable 
to latitude 34 degrees longitude 70 degrees, and thence 
to the Bahamas, and other maritime nations to main- 


tain a suitable vessel or vessels for the purpose of de- 
stroying or removing derelicts east of said line. 
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Electricity Science Aeronautics 
Telegraphy from an Aeroplane.—Long distance wire- Botanic Garden in South Africa.—The Parliament of An Omnibus Aeroplane.—Guiseppe Colucci of Bos- 


less telegraph experiments recently made from a Bréguet 
aeroplane to a ground station at Douai, France, showed 
excellent results. The aeroplane is a three-seated flyer 
designed for the government of Siam. With Moineau 
piloting and Engineer Roques operating the wireless 
apparatus on board, the aeroplane kept on its flight 
from the aerodrome and sent messages every five minutes 
to a land station in the town of Douai. The musical 
wave method was employed, and it is claimed that 
messages could be heard with the aeroplane as far as 
60 miles off, in spite of the small power used in the 
apparatus on board. 


Three-phase Italian Railroad.—In Italy there has 
lately been put in operation a line of electric road 
which, although a short one, is of interest on account 
of the direct use of three-phase current at 42 cycles. 
The line is laid from the quarries of Basco to the rail- 
the neighborhood of Rome, 
and its length is 7,009 feet. The three-phase 
current comes from the Laziale electric station and is 
delivered by a line working at 11,500 volts, this being 
reduced by transformers on the spot to 500 volts for 
Small electric locomo- 
three- 


road station of Bagni in 


some 


operating the electric railroad. 
tives have 30 horse-power 
phase design on the Brown-Boveri system, which draw 


motors of special 


35-ton rock trains. 
Mont Blanc Tourist Lines.—The first of the tourist 
lines in the region of Mont Blane was the electric 


road from Fayet to Chamonix, which was opened in 
1901 and extended some years later to the Swiss frontier, 
where it joins the Martigny-Chatelard electric road, 
thus connecting the Arve valley with the Federal rail- 
road. The popularity of these electric roads is shown by 
the fact that six times as many passengers are carried 
now as in the first period. This great movement led 
to several projects for mountain lines, and one of these 
is now completed, this being the steam rack-rail from 
Chamonix up to the Mer de Glace, opened in 1909. 
Another new line partly in service, is the rack-railroad 
from Fayet up Mont Blane to the peak of Aiguille du 
It is to he extended further up the mountain 

point near the summit. At present the road is 
constructed only as far as Mt. Lachat. There is also in 
construction an aerial cableway up the mountain from 
Pelerins village to Col de Midi and Ballée Vlanche. 
A recent project calls for an electric road from Chamonix 


Gouter. 


to a 


to Mont du Couvercle. 


The Julienhutte Rolling Mills in Germany afford a 
good example of an iron works which employs electric 
motors almost exclusively, using current from industrial 
mains. The reversible rolls are operated in this case 
by an electric motor designed specially for the severe 
shocks of this class of work on the Allgemeine-Ilgnes 
system. Such motors are not supplied directly by the 
line current, but in order to take up the shocks an in- 
termediate machine is used in the shape of an Ilgnes 
converter. This group three-phase current 
from the electric mains at 6,000 volts and 50 cycles. 
It has two separate halves, each being made up of a 
three-phase motor for driving a dynamo in order to 
furnish current for the rolling mili motor, using a 28- 
ton flywheel. The two sets, motor and dynamo, can 
be used separately or combined for the current supply. 
In standard practice the two dynamos are coupled in 
series and furnish current to the two 1,800 horse-power 
motors of the rolling mill, these two motors having their 
circuits also connected in The present mills 
furnish 50 to 80 tons of rolled metal per hour. We 
may also mention that large motors of 2,000 
horse-power size are in use in the tube rolling mills 
of Bismarckhitte. 

Corpuscles Emitted by Alkaline Metals.—Prof. J. J. 
Thompson brought out the fact that corpuscles are 
emitted by alkaline metals’ under the action of light, 
and the effeet feebly subsists in the dark. The question 
has been the object of research on the part of various 
scientists, which Henriot resumes as follows: The 
action is seen in the two metals potassium and rubidium, 
and the effect is analogous to radio-activity. Potassium 
off f-rays which are homogeneous and easily 
deflected by the magnetic field. Their penetration is 
about like the #-rays of uranium. As regards rubidium, 
it also gives off #-rays which are slower and rather 
homogeneous, and as to absorption they resemble the 
radium. It appears that potassium and 
in vacuo emit charges spontaneously which 
are in part due to ionizing f-rays. The existence of 
charges could not be seen. L. Dunoger and E. 
Miller consider this effect to be due to obscure heat 
rays and not to radio-activity, and is a photo-electric 
action set up by the infra-red rays. Woodrow measured 
the potential and considers the action not a Volta effect 
but a spontaneous emission of corpuscles like what 
radio-action produces. However, as H. Thirring claims 
it to be due to the Volta effect and that such cells act 
like galvanie cells, it will be seen that the question is 
far from being settled. 


receives 


series. 


three 


gives 


f-rays of 


rubidium 


slow 


the Union of South Africa voted at its last session to 
establish a large botanic garden at Kirstenbosch, a 
farm on the Rhodes estates, to the south of Groote 


Schur, on the eastern slopes of Table Mountain. Prof. 
H. H. W. Pearson has been appointed director. 
Zinner’s Comet.—A cablegram received at Har- 


vard from Kiel gives the following position of Zinner’s 
Comet as observed by Graff at Bergedorf: 

October 24.2687 G.M.T. 

R.A. 18 hours 45 minutes 53.7 seconds. 

Declination—5 degrees 23 minutes 23 seconds. 
The comet was visible in a small telescope. 

Free Radium.—Dr. Charles L. Parsons, chief of the 
Bureau of the Division of Mineral Technology of the 
United States Bureau of Mines, announces that through 
the generosity of Dr. James Douglas of New York city, 
and Dr. Howard A. Kelly of Johns Hopkins University, 
twenty-seven claims of mining land in Paradox Valley, 
Colorado, have been purchased, said to be the greatest 
radium bearing ore deposit at present known. The 
National Radium Institute has been incorporated to 
work the deposits. The entire undertaking is under 
the supervision of the Bureau of Mines, and all the 
radium will be at the disposal of physicians free of 
charge. 

Harvest Weather Forecasts.—This name is applied 
in Great Britain to telegraphic weather forecasts for 
farmers, issued by the Meteorological Office in London 
every day from June Ist to September 30th, at 2:30 P.M., 
on the basis of observations taken at the meteorological 
stations at 1 P.M. They cover a period of 15 hours; 
viz., from 6 A. M. to9 P. M. of the following day. When 
conditions are sufficiently definite a ‘“‘further outlook” 
extending the period covered by the forecast to two or 
more days is added. The office issues a special notice 
to farmers whenever a spell of several consecutive days 
of fair weather appears probable. The service is free, 
except that recipients pay the cost of the telegrams. 
The Board of Agriculture and Fisheries has just issued 
a notice calling the attention of farmers to the harvest 
forecasts and explaining how they may be obtained. 

Roselle.—The news that a canning factory in the 
Philippines has begun to manufacture roselle sauce is of 
interest as marking the initial commercial stage of 
an industry possessing great possibilities. Roselle 
(Hibiscus sabdariffa Linn.) was introduced a few years 
ago into the far southern United States from the West 
Indies, and has just begun to be cultivated in the Philip- 
pines. Until recently the only edible part of the plant 
was supposed to be the fleshy calyces, from which can 
be made a sauce exactly resembling cranberry sauce in 
appearance and flavor, as well as sirup, jelly, and wine. 
Lately it has been found that the leaves and young 
stems of the plant also yield palatable products, and the 
exploitation of roselle has been furthered by publica- 
tions of the United States Department of Agriculture 
and the Philippine Bureau of Agriculture. 

The Schroder-Stranz Expedition.—The tragic collapse 
of this expedition in Spitzbergen has already been 
reported in these columns. Capt. Staxrud, who rescued 
the survivors from their ship at Treurenburg Bay, 
carried them overland to Advent Bay, from which point 
part proceeded to Norway and part to Germany. A 
legal investigation has been undertaken at Christiania 
concerning the reported dissensions between the Nor- 
wegian crew of the expedition’s ship and the German 
scientific staff, which may have had something to do 
with the deplorable outcome of the enterprise. Early 
in June Capt. Staxrud set out again from Advent Bay 
with the intention of proceeding via Treurenburg Bay 
across Hinlopen Strait and exploring the northern 
coast of North East Land for traces of Schréder-Stranz 
himself and his lost companicns. There is, however, 
hardly any hope that they have survived. 

Franz Josef Land is one of the three regions that are 
focusing the attention of the world in connection with 
the present active campaign of Arctic exploration, the 
others being Spitzbergen and the problematical Crocker- 
land. At the end of August, 1912, a Russian expedition 
under Capt. Sedow sailed for Franz Josef Land, with 
the hope of ultimately pushing on to the pole. The 
enterprise appears to have been poorly equipped and 
badly organized, and the start was made dangerously 
late in the season, especially as the winter set in earlier 
than usual last year in the Arctic seas north of Europe. 
After being damaged in a storm, the ship made a stop 
in Nova Zembla, and again proceeded north September 
12th. Early in November rumors reached Europe that 
the party had been shipwrecked. Its actual fate is still 
uncertain, and the question of sending out a relief 
expedition is now being agitated in Russia. An alter- 
native suggestion is that the Russian government 
shall aid in pushing forward the expedition to Franz 
Josef Land which M. Jules de Payer has been organizing 
for some time in France, and which was planning to sail 
before the end of the present summer in the Norwegian 
steamer “* Loydsen.” 


ton, Mass., has patented a flying machine which has w 
plurality of pairs of supporting wings extended from 
its body and being alternately monoplanes and biplanes 
together with which he uses a pivotally mounted sub- 
stantially horizontal elevating plane. The 
No. 1,068,108. 

The Bantzen Aviation Station.—The aviation station 
of Bantzen is soon to be completed, and it will take a 
good rank from the fact that it lies between Berlin and 
Vienna, it being proposed to establish an aerial con- 
nection between these two capitals before long. Upon 
the inauguration of the new establishment there will 
be a number of events such as altitude tests and bomb 
throwing, destruction of railroads and other works. 


patent is 


An Aeroplane Propeller with Valve Openings. 
Herbert Prince of New York city, in patent No. 1,068,- 
271, shows a propeller for aeroplanes which has a num- 
ber of blades rotating about a common axis and air 
passages with pivoted vanes for controlling the passages. 
Rack gearing is provided for opening and closing the 
vanes, and a cam mechanism operates upen the gearing 
to open the vanes of one blade while it closes the vanes 
of another blade. Means are also provided for varying 
the action of the cam gearing. 

Moreau’s Sacrifices.—Moreau, the French inventor 
who recently won the Bonnet prize for flying with his 
hands off the contrels of his machine, has an interesting 
history. He is employed by a large printing house in 
Paris. Most of the money that he earns is devoted 
to aviation. His family and himself must content 
themselves with the bare means of subsistence. Despii 
his modest income he has done wonders in designing 
his automatically stable machine. 
that the winning of the Bonnet prize funds by Moreau 
will induce either the French government or wealthy 
French patrons of aviation to take am interest in him. 

A New Schiitte-Lanz Airship.—The second Schiitie- 
Lanz airship of the German army, known as “S.L. Ii,” 
and designed by Prof. Lanz, is now nearing completion 
at Mannheim. The new airship contains 847,000 cubic 
feet of gas. It has five cars, one for the commander 
in front and four for the crew. Two of these four cars 
are loosely suspended in the center line fore and aft, 
and the two others are fixed rigidly in the middle on 
each side of the center line. Four motors, three May- 
bach and one Daimler, drive the airship. Two pro- 
pellers are connected with each motor. The speed of 
the vessel is estimated at 45 miles an hou: 

The Eiffel Tower Weather Reports.— Military aero- 
nauts are now receiving weather reports from the 
Eiffel Tower wireless post, and this special service was 
started running a short time ago. Each day there 
are sept out two weather bulletins, at 10 A. M. and 5 
P. M., and these are received by all the military wire- 
less stations, being specially drawn up for the needs 
of army aeronauts. The chief officers at each station 
will be thus able to draw up weather charts and te 
interpret these according to local conditions. It was 
upon favorable notice from the Tower that Dubonnet 
and Rumpelmayer made recent balloon trips, and the 
airship “Adjutant Vincenot”’ started on a iong voyage 
from Paris. Guillaux made his aeroplane trip to Ham- 
burg and Letort left for Berlin upon the same advice. 

The British Airship “‘Eta.”-—The “Eta,”’ the last of 
the series of small experimental airships built at the 
royal aircraft factory, is now undergoing tests. The ship 
is a modified Parseval in type. The capacity is 100,000 
cubic feet. There are two radial stationary 160 horse- 
power engines set on opposite sides of the car with their 
axes placed transversely. As in the Parsevai airships, 
swiveling propellers are used. During one of her 
trial flights, the ‘“‘Eta’’ went to the assistance of naval 
airship No. 2, which had broken The novel 
experiment of towing the disabled airship was made. 
In a recent number of Flight, a photograph was 
lished which shows the disabled airship in tow of the 
“Eta.” <A difference in level of about 600 feet was 
maintained in order to avoid all chances of fouling the 
rudder gear. 

Preventing the Dreaded Back-Fire.-One of the 
most formidable and greatly dreaded causes of accidents 
in flying machines is back-fire in the carbureter. As 
the result of an attempt to solve this serious problem 
an ingenious device has been invented by J. Holt Thomas. 
The instrument does not pretend to prevent back-fire, 
but is intended to prevent damage by putting out the 
fire before it can reach the gasoline tank and other 
parts of the machine. A two-way cock on the earbureter 
is connected with a lever normally heid down by a 
fusible plug which meits at a temperature of 140 deg. 
Fahr. A plug fusible at any desired temperatare may 
also be used. When a back-fire oceurs the plug is melted 
and this allows a small steel spring to act upon the lever, 
closing the fuel line to the supply tank. It ais« 
simultaneously, a vent which allows the fuel remaining 
in the carbureter to be drained to a point below the 
fuselage or to any point outside the danger zon 


It is to be hoped 
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opens. 
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{ - Februar Zist, 1912, the tun 
“nel beneath the Monk was 


completed to the Jungfrau Pass 


August the Jungfrau 


and eariy in 


Pass statior tie highest railway 
statio in existence, was opened t 
trati 

In 1898, when the Swiss railway 
king, Adolf Guyer-Zeller, proposed 
to construct a railway to the Jung 


frau by tunneling beneath the Eiger 


andl the Monk the scheme was 


deemed visionary and impracticable 


Work was commenced in 1896, and 
section was com 
This 


section of 2 kilometers (1.2 miles), 


in 18900 the frst 


pleted and yaut into operation 


mostivy abov ground, connects the 
Eiger ginacier station (elevation, 
2.328 meters; 7.621 feet) with the 
Swiss railwa station at Kleine 
Scheidigg (2,064 meters; 6,772 
feet) At the Eiger glacier begins 
the great tunnel, with a mean grad 
completed to its temporary termint 


Pass At a distance of 4.4 kilomete 
Kieine Scheidigg and an elevation of 


feet) the tunne! grazes the norther! 
; 


and here the rock-hewn station Eigerwand, which over 


looks Grindelwaid at the mountain's foot, was opened 


to traffe in 1905. From this point 


a curved tine to kilometer 5.7 anc 


form the statio Eismeer (elevation, 3,161 meters; 
10,368 feet vhich commands a wide view of the 
glacier and has been visited by thousands of 
tourists since it was opened in 1905. This station 
was the provisional terminus of the line until last 
August 

Work on the tunnel section of 3.5 kilometers (2.2 
miles) between Eismeer and the Jungfrau Pass was 
commenced in 1907, by the excavation of a large ma 
chine room and a lateral gallery opening on the moun 
tuin side, for the removal of excavated material For 

kilometers 1.9 miles) from this point the tunnel 


The Jungfrau Railway 


A Great Engineering Feat 








with the station proper, which is 
here placed above ground on an arti- 
ficial terrace in a_ spot reasonably 
well sheltered from avalanches, 
The building, which will be com- 
pleted next year, will comprise sey- 
eral stories and will include, in ad- 
dition to a waiting room and a 
restaurant, apartments for the per- 
sonnel and also for tourists who 
wish to indulge in mountain climb- 
ing or 
for which excellent facilities will be 
afforded. A covered viaduct about 
300 feet long, with a gentle upward 
grade, will lead from the building 
to a natural rock terrace bounded 
almost vertical 
precipices, fourth side 


to enjoy the winter sports 





on three sides by 
while the 





Arrival of the first train at the new station Jungfrau Pass. 
the station house, the exit to the glacier. 


ient of 25 per cent, 
is at the Jungfrau 


rs (2.7 miles) 


1 wall of tl 


the tunnel 
1 there expands t 


runs in a straight Hne under the “Monk,” with 


ent of only 63 per cent, so that 
needed In 1911 the work of venti 
of material was facilitated by ope 


nel 200 feet long to the side of the 


tunnel! resumes the gradient of 25 


per cent, which is maintained up to 


the Jungfrau Pass (elevation, 3,457 
meters. 11.441 feet) 

Although the work was carried 
on Gay and night, the great eleva 
tion and the hardness of the rock 
limited the daily progress to about 
12 feet In some sections the gneiss 


boring tools, 


solidity 


resisted the hardest 


but, in compensation, its 
made all lining of the tunnel super 
fluous. The thin ridge which forms 
the Jungfrau Pass was approached 
with the utmost caution as it was 
feared that the glacier might be so 
deep that the tunnel might emerge 


; 


from rock into ice. This fear was 


allayed by tentative borings, but 


the glacier was near enough to 


freeze the dynamite and lower the 
temperature of the workings to 20 
deg. Fahr 

it had been calculated that the 
tunnel would be opened to the air 


at the Jangfrav Pass on February 


tooth rail 
lation and 
ning a late 
“Monk.” 


ie Eige 


follows 


a gradi 


from 
2.568 meters (0,400 


r, 


are not 
removal 
‘ral tun 





Here the 














furnishes a direct and level passage 


On the right, near to the wide plateau of the pass, 


where in the hottest day in summer 

visitors can wander over ice, snow 

and glaciers and enjoy skating and ski running, with- 

A sledge road over the 

Aletsch glacier has been suggested, and even Guyer- 

Zeller’s jocular proposal to maintain a regular sum- 

mer service of dog sledges between the station and the 
distant Konkordia club house may be carried out. 

The extension of the tunnel and railroad to the sum 


out danger or heroic exertion. 


mit of the Jungfrau, about 2 miles beyond the pass, will 
not be undertaken immediately, as it has been found 
most profitable to prosecute the work by successive 
stages. The original plan contemplated the completion 
of the whole line in seven years, with an outlay of 
about 8 million franes ($1,544,000), but more than 10 
million frances has already been expended, as the great 
tunnel has cost more than 1,000 frances per meter. The 
financial burdens have been materially lightened by the 
earnings of the completed sections. Furthermore, the 
concession for the section between the pass and the 
summit of the Jungfrau has expired, and the Swiss 
advocates of “conservation” oppose its renewal—un- 
wisely, because the railroad will not injure the Jung- 
frau, but will merely make it accessible. 

The ascent to the Jungfrau Pass on foot is seldom 
made, as it is one of the most dangerous of Alpine 
The view from the pass is wonderfully beautiful 
To the north it extends far beyond the 
here 


tours. 
and impressive. 


glacier, which makes its 











tumultuous descent to the valley 
It includes the wide northeastern 
plain of Switzerland to the distant 
hilis of the Schwartzwald and, in 
the foreground, Interlaken, Lake 
Thun, and the Lauterbrunnen val- 
ley. In the east the view is cut off by 
the upper pass and the sharp-angled 
pyramid of the “Monk,” which 
rises almost vertically to an eleva- 
tion of 4,105 meters (13,468 feet), 
while in the distance appears the 
peak of the Eiger 
13,040 feet). In the southwest is 
seen an almost vertical cliff about 
2,300 feet high on the eastern side 
of the Jungfrau, and the westward 
view is filled with the wild, irregu- 
lar northeast ridge which extends 
upward +to the summit, and which 
was ascended for the first time in 
1911. 

The view to the south is thor- 
oughly Arctic. The Aletsch, great- 


(3,974 meters; 








View showing an entrance to one 


tunnel. 


of the stations in the new Jungfrau Railway 


est of Alpine glaciers, stretches 
down toward the Rhone valley, 
flanked by the snow-clad slopes of 
5 10 "7 the “Monk” and the 





Zist, and the opening was actually 
made on that day A week previ 
ously the workers a 
had ahandoned the 
head of the main 


tunnel, which is here 
to form a 


and had 


expanded 
terminus 
proceeded to exca 
vate a lateral gal 
lery about 80 feet 


long which de 





bouches on the glaci 


ated pass between 


Jungfrau and the 


“Monk This gal 
6. Kamm, 
feet 12. 


lery connects the un 


derground 


1 Riger, 13 


2,679 feet i 


Jungfrau. The eye 
finds no green spot, 
no sign of life, and 
no human trace, ex- 








040 feet 


elsenhorn, 1( 
terminus feet 17. Pic Mathilde, 


2. Monk 


Scheinhorn, { 
et 


),741 


11,681 


1%.468 feet 
52 feet. 8 
Dreichhorn, 12,549 feet. 
19. Station Jungfrau Pass, 11,391 feet. 


12 


feet. 


3. Upper Monk Pass, 10,394 feet 4. Sphinx, 
Aletsch glacier. 9. Cherbadung. 10 
14. Krausberg. 15. Rottalhorn, 





Miirjelen See, 7,710 feet. 11. Eggishorn, 9,626 
12,946 feet. 16. Jungfrau, 


cept the Konkordia 
hut in the far dis- 
tance. 

This striking con- 
trast between the 
smiling landscape in 

Panorama visible from the Jungfrau Pass. ‘ <w oa ws te 
bleak desolation of 


feet. 5. Trugberg, 12,903 feet. 


rock, snow and gla 
13,668 (Concluded on 
page 370.) 
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Tent and log hut at Interlaken. 


The Daniel Boone Idea 


A School 


> the outskirts of La Porte, a small manufactur- 
ing town in northern Indiana, a group of thirty-five 
teachers and one hundred and forty boys are making 
an experiment in education. They live in a perfectly 
equipped school, located in the heart of an S800-acre 
farm. These teachers are all “cultured” in the conven- 
tional sense of the term; for they are the graduates of 
leading American or European cities. Nearly all the 
boys are sons of well-to-do parents and have known all 
possible comforts from their early days. Neither mas- 
ters nor pupils, however, bear any external signs of a 
luxurious upbringing. Their khaki trousers, their 
leather leggings, their flannel shirts, their bronzed 
faces, their horny hands, their competent stride—all 
suggest rather the backwoodsman than the cloistered 
scholar. The average high school boy would probably 
sniff at the buildings of the Interlaken School, as the 
institution is called. Many youngsters spend the entire 
winter in log cabins; others live the year around in 
tents. The larger dormitories, rustic in their con- 
struction, are made of mammoth logs—in their appear- 


ance still suggestive, so far as possible, 





Building their own home. 


in Education 


System Based on Voluntary Muscular Work 


for the purpose of eating and dressing. But the human 
hand, after all is said and done, is of paramount im- 
portance. It was not until man began to use his for- 
ward members for other purposes than locomotion that 
he really began to progress intellectually. As long as 
the infant has to lie prone, its mental progress is 
extremely limited; as soon as it begins to creep and 
walk, its intellectual life begins to flourish. 

We gain practically all our knowledge by the use of 
our hands and the rest of our muscular system as 
infants. There is not a single one of us who would 
have any first-hand knowledge of iron or any other 
metal unless we were able to take it into our hands. 
Our eyes tell us that it is gray in color, that it is 
crystalline, that its surface is smooth. All these things, 
however, might be equally true of painted wood. It is 
only when we take the metal in our hands, attempt to 
bend and to break it, that we really understand its 
nature. Not only do our muscles enlighten us as to 
physical facts; they interpret the deepest emotions of 
the soul. Pleasure, pain, agony, remorse—all these feel- 


ings find their appropriate spokesmen in facial expres- 
sion. 

It is a fact of the greatest significance for educators 
that the function of speech is localized in the third 
frontal left lobe of the brain, in close proximity to 
the motive center that regulates the right hand. Left- 
handed persons have the center of speech in the right 
lobe. In other words, the faculty of speech is closely 
related to the faculty that controls the hand, Both 
developed in the same parts of the brain. Teach a left- 
handed child to use its right hand and a bad case of 
stammering sometimes results. The two highest at- 
tributes of man—speech and the hand—seem to be 
really a part of one and the same intellectual facuity. 
Any attempt to educate a child without completely 
training the hand is fundamentally wrong. 

Clearly, what we really need is something like the 
hand training that our boys used to get upon the farm 

not the smattering of manual training such as most 
educational systems have introduced in recent years. 
In the old days the school could properly neglect this 

side of education and leave it to the home. 
But, as we have said, the old-fashioned 





of the forests from which they have 
sprung. 

Like many other modern improvements, 
the Interlaken School is a protest against 
accepted ideas in American education. 
That there is something fundamentally 
wrong in the present methods of bringing 
up children is now a settled conviction 
among thinking people. Perhaps that is 
due to the fact that life is now a very 
different thing from what it was fifty or 
i hundred years ago. Instead of walking 
we ride in automobiles or trolley cars; 
instead of cultivating our own food, we 
have it left at our doors in packages or 
cans; instead of weaving and making our 





clothes, as most American families did 





home has disappeared. Unless the mod 
ern educational system, therefore, finds 
some adequate substitute for the muscular 
training of other days, its graduates will 
be only half men or half women. Not 
only is the body stunted, but the mind 
for the mind itself really grows and de- 
velops as a result of muscular and espe 
cially of manual training. 

It is to supply this need that the new 
schools have been established in Europe. 
In the founding of the Interlaken School 
the basis for an extension of this system 
to the United States was laid. 

In the creation of the Interlaken School 
the boys have lived over the experiences 








a hundred years ago, we buy them at 
stores. All these things mean progress; 
but every step forward in invention is also 


Training in husbandry. 


of the early American pioneers Ten 
years ago, the site of the school was a 
primeval wilderness. Early in June, 1910, 
the Interlaken boys, a hundred and -twen 





part of the general conspiracy that is 
being waged by modern industrialism 
against the individual. 

Seventy-five years ago eighty per cent 
of our Americans lived upon the farm. 
The boy rose early in the morning and 
did the “chores.” 
in summer he performed his task in open 
air work on the farm; in the autumn he 
helped to harvest the crops. In all cases 
he did real work—purposeful work that 
added to the world’s wealth. Now the 
great majority of boys live in the town. 
Poor boys and rich boys spend but a few 


In spring he plowed; 


hours at school, more or less willingly; 
and when this ordeal is over they are left 
to their own devices. The fact cannot be 
escaped that the country boy is constantly 
using his hands, while the city boy is not. 
Most city boys could dispense with their 








ty strong, invaded this neglected waste, 
armed with axes, carpenter toois, and 
above all, youthful enthusiasm for work 
and new experiences. The school had its 
inspiration in the principle that boys 
should regain the unique talent which 
their grandfathers possessed of doing 
things for themselves. What more appro 
priate beginning could they make than 
that of erecting their own school build 


ings with their own hands? That spring 
the boys spent making plans, calculating, 
estimating material, devising schemes of 
decoration, and outlining the work. No 
one was forced to participate; fer the 
school theory is to make the work purely 
voluntary. The plan was to establish 

summer camp on the site of the future 
school All who wished to take thei: 








hands altogether, and still perform their 
customary daily routine duties—except 


Summer on the lake. 


vacation in this way were invited to come 


‘Soncluded on page 370 
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The Encyciopedia Americana Enjoined from 
using the Name “Scientific American” 


+ OME yveurs ago the representati of a publishing 
» house in New York called at the office of the ScreN 
ripic AMERICAN and d before a representative of the 


company a plan f e publishing of an encyclopedia 


for the America imilar in scope and design to 
tin Enecyciopmd ritannica, only that it should be 
immed apd carried out in such a way as to be of 
terest to Americans The project 

emed te oseess merit, and a number of interviews 
followed, during which the aid of the ScreENTIFIC AMERI 
\N ught in preparing material for the new work, 
if vy one of tl members of the company was 
invited to act, but entirely in his individual capacity, 
is editor in chief 4 corporation was finally formed 


ile he law f the State of New York to carry out 
the work of publishing the Encyclopedia and placing it 
upon the market This company was called the Ameri 
ina Compan \ contract was finally entered into 
vith the Screntiric American by which the literary end 
the work should be conducted in the name of the 
Scientific American Compiling Department, and in the 
contra hich was entered into, which was for a period 
f one year, and which was made renewable year by 
yeu the Ene lopedia was sold to subscribers together 
with a year’s ibseription to the ScreNTIFIC AMERICAN 


and in order to establish the connection the ScrleENTIFK 


right to 


\MERICAN iferred upon the corporation the 
use the title Scientific American Compiling Depart 
il 

All the bus ss of publishing the work and of plac 
ing it on sale was conducted by the Americana Com 
| ‘ \ notable list of contributors was obtained, and 

om 8 litera point of view the work was satisfac 
tory For a long time the arrangement worked satis 
factorily, but in the course of events complaints were 
received at the office of the Screntiric AMERICAN in 
which it was charged that the representatives of the 
Eneyctopedia had been guilty of misrepresentation, and 
it was found that various abuses had crept in, which 
Munn & ¢ seemed powerless to have corrected Every 
effort was made to correct such mistakes and abuses, 
ind nally, the publishers of the Encyclopedia were 


notified that unless such abuses could be stopped alto 


gether, the arrangement would be terminated 
About his time it was discovered by Munn & Co 
that the publishers of the Encyclopedia were making 


plans to publish a Biographical Encyclopedia as an 


addendum or appendix to the main work People of 
prominence, some of whom were well known to officers 
of this company, were invited to have their portraits 
published in this work, but they were at the same time 
invited to subseribe a generous amount in order that 
their biography might be embellished with a steel en 
graving of themselves. It was discovered that in some 
cases the canvasser who solicited these contracts held 
himself out to be representative of the ScienTiri 
AMERICAN When this fact became known it was de 


continued and 
were that 
had the 
American Compiling Department must be 


cided that the arrangement could not be 


the officers of the company notified owing 


to the various a which arisen, name of 


NLkeS 
he Sctbentifie 
from the EF 


ithdrawn neyelopedia and from all litera 


ture being sent out by the company. It was also dis 
covered about this time that a new corporation had been 
formed which w known as the Americana Company 
of the State of Maine. This company had a capitaliza 
tion of $1,500,000, and announcements appeared in the 
papers and magazines stating that the stock of the com 
pany was being offered to the public. Munn & Co. pro 


tested aguinst the issue of this stock, and insisted that 





he titie Screntiric AMERICAN in conjunction 


with the Compiling Department must be discontinued. 
A number of interviews took place between the offi- 
cers of the two companies, with the final result that 


f the Fm 


coutinune the use of 


the officers yelopedia Company refused to dis- 


the title Scientific American Com 


Department in connection with their campaign, 


the 
meeting of the board of directors of 


piling 


and as a result the contract was terminated by 


complainants at a 


Munn & Co. held in May, 1911, and in June, 1911, a 
resolution wes passed directing the officers to engage 
counsel to bring suit against the Americana Company 
to epjoin them from using the title Screntriric AmeERI 


AN, either in connection with the words Compiling De 


partment or in any other way, and they were further 


lirected to notify the 


Americana Company of this fact 


in order to them a final opportunity of withdraw- 
ing without the necessity of a law suit. 

Ne definite answer was received to their communi 
“tition, but a few weeks later it was learned by the 
officers of this company that a new stock corporation 
wae belng projected and carried out by the Americana 
people it appears that a corporation had been formed 
by them, but without the knowledge of the officers of 
the Scrmnrmic Amerrcan, under th Scientific 
American Compiling Department, with a capital of 
$2,000, In the autumn of 1911, after notice had been 


served of the impending injunction and after the con- 


tract had been terminated, the stock of this company 
was increased from $2,000 to $2,000,000, and by offering 
some stock as a bonus the stockholders of the Ameri 


were induced to exchange their stock in 
for the stock of the Scientific 


cana Company 
the 
American Compiling Department 


Americana Company 
Papers in the suit were served upon the defendants 
n December, 1911, and the suit was tried in July, 1912, 
before Vice Chancellor Emery of the Court of Chancery 
of New 
were published in the ScrenTiFic 
1912 at 

The opinion of the court has just been handed down, 


Notices warning the public of the suit 
1911 and 


Jersey 
AMERICAN in 
regular intervals 

character. It is long 
the 


and it is sweeping in its very 


and covers every phase of case from the very 


beginning. It consists of over fifty pages of legal cap, 


or some 16,000 words. The history of the case from the 


veginning is carefully gone over and much space is given 


to unraveling the complicated relationship of the vari 
ous companies under which the Encyclopedia was oper 
four different 
responsibilities 


ated, which consisted of at least corpora 


tions with overlapping interests and 


The opinion of Vice Chancellor Emery states 
The main object of the bill is to enjoin the use in 
any manner of the name “Scientific American” by any 
of the defendants in connection with the corporate title 
or with any of their publications. The complainants 
put their right to relief upon the grounds 

“First. That the right to the name “Scientific 
American” was never granted to the corporate defend 
ant “Scientific American Compiling Department.” 

“Second. That the name is a trade name of complain 
ants, to which they have a property right. and which 
cannot be used by any of the defendants without 
sent, after the termination of the contract. 

Third. That the use of the name has subjected and 


use 


con 


will continue to subject complainants to loss, injury 
und damage, and is a fraud on complainants and on 
the public, entitling them to injunction and equitable 
relief 


The bearing of the matter of the extent of proof of 
confusion, loss or injury, or actual damage, on the main 
question now at the further continuance of the 
‘Scientific American” in connection with the 
the later editions of the “Americana” on 


issue, 
lime 
placing of 


the market, is in its effect as showing that so long 
as the use of the name is at all permitted, it will be 
impossible practically to prevent misrepresentations 
(intentional or otherwise) by the agents seeking sub 
scriptions, or confusion in the minds of subscribers as 


to the present connection of complainants with the work 
and responsibility of some kind therefor 


Pending the running of the contract and partly by 
the impression of complainant’s connection 
work given by agents soliciting subscriptions, 
occurred which required attention by com- 
claims involving financial responsibility 
for the and representations of the agents 
securing them, as well as responsibility from a literary 
or editorial standpoint These claims, based both 
on financial and literary responsibility, were so fre- 
quent—every two weeks on an and of such 
a character as to impose upon complainants the burden 
of repelling or answering them in order to avoid claims 
of responsibility. This was of itself, in my judgment, 
an injury or damage to complainants in their business 
as publishers of the Screntiric AMERICAN, which could 
not be imposed on them without their consent and from 
which, on the termination of the contract, they were 
entitled to be relieved, except so far as it was the neces- 
sary result of the contract and their dealings under it. 
For six months previous to June, 1911, the date of 
actual termination of the contract, the complainants and 
the defendants, the Americana Company of Maine and 
the Scientific American Compiling Department, contem- 
plated and prepared for the termination of the con- 
tract, the defendants requesting delay as necessary for 


reason of 
with the 
confusion 
plainants to 
contracts 


average 


the elimination of the “Scientific American” from the 
enterprise As a part of this elimination complain- 
ants insisted on the abandonment of the use of the 


words or name “Scientific American” in the corporate 
name, or otherwise, but defendants insisted on the 
right to the continuous use of this corporate name as 
publishers of the “Americana,” and since the termina- 
tion of the contracts have continued this use of the 
corporate name. 


“This confusion requiring attention and action on the 
part of the complainants to avoid responsibility, has 
already, in my judgment, caused an injury and damage 
to the complainants in carrying on their business as 
publishers of the Scientiric AMERICAN hewspaper, and 
is a confusion against the further continuance of which 
in the present and future publications of the “Ameri- 
cana” they are entitled to equitable relief as the only 
effective relief. The confusion results primarily and 
directly from the use of the complainants’ well known 
and long established name Screntiric AMERICAN in con 
nection with the name of publishers and sellers of a 
book of reference like the “Americana,” including in 
its volumes scientific and other information, the collec 
tion and compilation of which the Screntiric AMERICAN 
has made a specialty for sixty years 


“The public to whom the work is offered for subscrip- 
tion, are entitled to know that with the publication and 
placing on the market of the present editions of the 

Americana” the publishers of the Screntiric AMERICAN 
have no connection or responsibility of any kind, finan- 
cial or literary. To compel, or attempt to compel, spe- 
cific explanation by soliciting agents, that the publish- 
ers of the SclteNTIFIC AMERICAN are not connected with 
the present publication of the work, or with the com 
pany itself, is, in my judgment, a futile and imprac- 
ticable method, and the only 


certain or practicable 


method of insuring to complainants proper protection 
is that of enjoining altogether the further use of the 
name “Scientific American” in the corporate title and 
also enjoining its use in the publication or vending 
of the “Americana” of the editions of 1912, and any 
future editions except as hereafter stated.” 

The use of the title Scientific American Compiling De- 
partment was not only desirable, but the most conveni 
ent method of bringing before the public the literary 
connection of the ScleENTIFIC AMERICAN with the compil 
of the but 
former that this 
manner not covered by the contract and 


ing when the publishers of 
the 
ploited in a 


not intended at any time of the negotiations, and that 


Encyclopedia, 


discovered name was being ex 


they had no control or power to correct these abuses; 
when it was discovered that the name of the Screntiri 
AMERICAN the 
biographical work of which they had no knowledge or 


was being used to promote sale of a 


interest ; and when, lastly, it was found that the stock 
of the Encyclopedia was being placed upon the market 
under the name of the Scientific American Compiling 


Department, the publishers of this periodical having 
no interest in or control over these transactions, the 


only course left was to bring suit to-enjoin the use of 
the “Scientific American” in 
nection with the sale of the Encyclopedia. 


name any and every con- 
The decree of the Court was entered on October 28th, 


1915. 


Between Life and Death 


A NABIOSIS, a state where all vital functions of the 
a 


organism are suspended, without however death 


occurring, has been known for about 200 years, in the 
case of some of the lower animals, which can be dried 
life, 
the action of moisture. 

A Russian Prof. Bachmetief, tried to 
ascertain whether phenomena such as these could not 


and restored to even after a considerable time, 


merely by 
scientist, has 


as well be observed in the case of higher organisms. 


While 
he found 


examining insects at decreasing 
that the their 


reaching the freezing point of water, would gradually 


temperatures, 


temperature of body, after 


fall as low as 5 deg. Cent. (in the case of some species 


even 7 deg. Cent.), in order afterward to rise one de 
gree and eventually to continue falling regularly and 
gradually. Death would only occur at 10 degrees. 
Prof. Bachmetief first thought death to be due to 
the freezing of humors, but he soon found that the 
humors of insect bodies already freeze at 5 deg. Cent., 
any vital function becoming impossible at this tem 
perature. At temperatures intermediary between this 


point and the lethal temperature, a strange condition 
of anabiosis is produced, the organism being as it were 
between life death. Animals in anabiosis 
been repeatedly restored to life, even after a consider 
able time, by a gradual rise in temperature. This con 
dition could be fitly compared with that of a clock with 
stopped pendulum, the mechanism of which could be, 


and have 


at any moment, started again by a slight impulse given 
to the pendulum. 

extended to the 
of some small-sized mammals (bats and white mice), 
which by the application of artificial respiration, could 
be reduced to some sort of lethargy, their body stand 
ing low otherwise to be endured (0 
deg. Cent., and less). Further experiments are to be 
made on higher animals. 


These experiments were then 


case 


temperatures too 


The main purpose of the experimenter was to find a 
cure for tuberculosis. Applications of a 
practical character, calculated to revolutionize some of 


safe mainly 
our habits, are however likewise to be made. As re- 
gards the case of tuberculosis, it is well that 
the microbes producing the malady will die or 
their powers of reproduction, on being submitted for 
two or three weeks to a temperature of 6 deg. Cent. If 


known 


lose 


accordingly a patient could be kept at a temperature of, 
say, 8 deg. Cent., all Koch microbes would be safely 
killed or else rendered innocuous. On the other hand, 
Bachmetief is of the opinion that it would be advan 
tageous to reduce to anabiosis, without any need of 
feeding them, such domestic animals as are unproduc- 
tive in winter sheep, ete.), as well as 
which are to be transported to considerable distances 
(cattle, fowls, fish, etc.), in order to 
them to life whenever required. In order to begin 
with something practical, Bachmetief has applied his 
method with excellent results to the long-distance trans- 
port of caviar. 


(bees, those 


venison, restore 


A New Scottish Antarctic Expedition is being organ- 
ized. Its plans include the establishment of a base in 
Coats Land. A part of the expedition will winter here, 
and ultimately endeavor to cross the Antarctic continent 
to Ross Sea. Meanwhile, the rest of the expedition, 
after returning to Australia for the winter, will, if 
possible, effect a landing* at MeMurdo Sound in order 
to meet and aid the party crossing from the opposite 


side of the continent. Extensive oceanographic re- 
searches are to be carried out in the South At- 
lantie. 
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The Fire Control Platform of a United States Battleship 


How the Telescope Sight, the Range Finder and the Spotter Co-operate to Secure Good Shooting 


F we were asked to name the one particular mechan- 
7 to which more than any other is due the marvel- 
ously accurate shooting of heavy guns at the present 
time, we should unhesitatingly pronounce in favor of 
the telescope sight. Remove the telescope sights from 
the batteries of a modern warship, and the ranges 
would have to be decreased from twelve thousand to 
three or four thousand yards, and the shooting would be 
very indifferent at that. The modern system of fire- 
control is very: elaborate, highly scientific, and depend- 
ent for its remarkable results upon the co-operation of 
many delicate instruments and the combined observa- 
tions of several highly trained specialists. Remove 
from the system any one of these instruments or any 
one of the men concerned in its successful operation and 
the result would be impaired somewhat; but remove the 
telescope sights and you remove the whole thing. 

Twenty-two years ago there was not such a thing as 
a telescope sight attached to a naval gun in the whole 
world. Ships’ guns were using the old open sights, the 
one at the breech being adjustable to give the proper 
elevation to the gun. While striving to keep his eye 
in such a position as to maintain the two sights in 
line, the gunner awaited the critical moment when the 
roll of the ship brought this “line of sights” onto the 
target; and then he fired the gun. 

About this time, or to be more exact, in the spring 
of 1890, a young officer of our Navy, Lieut. (now Rear 
Admiral) Bradley A. Fiske was aboard the U. 8. 8. 
“Baltimore,” watching a test of his new electrical range- 
finder. During a delay in the firing, due to a flock of 
schooners having got in the way, he amused himself 
by looking at the schooners through the forward tele- 
scope of the range finder instrument, and noticed how 
definitely the cross hairs of the telescope moved across 
their sails with the gentle rolling and pitching of the 
“Baltimore.” The thought suddenly struck him that 
anybody could fire all the guns in the broadside at that 
place where the telescope stood, and hit the target every 
time, by setting the telescope at the angle of depression 
equal to the proper angle of elevation of the guns, leav- 
ing the guns parallel with the deck and firing when 
the roll of the ship brought the cross hairs on the target. 
This line of thought ultimately led Lieut. Fiske to de- 
sign a telescope which could be mounted on some part 
of the gun carriage that did not recoil, though it turned 
with the gun, the telescope being capable of depression 
with regard to the gun through a number of degrees 
corresponding to the degrees of elevation for a given 
range. 

The idea was pooh-poohed, but the invention was pat- 
ented nevertheless. <A suitable telescope was then built, 
and applied to a gun on the gunboat “Yorktown,” to 
which Lieut. Fiske had been assigned; and on Septem- 
ber 12th, 1892, during practice carried out at Unalaska, 
Alaska, in competition with guns fired with the open 
sights, the new telescope sight proved its great superior- 
ity, to the astonishment of all on board, except the in- 
ventor himself. 

The advantages of the telescope sight are many: It 
shows exactly, instead of inexactly, what the gun is 
pointing at; it wonderfully clears up the target; it 
enlarges the field of view over the old system some four 
or five times; it does not recoil with the target, and 
therefore the gun pointer may keep his eye constantly 
at the eye-piece; and, lastly, used in combination with 
the powerful and rapid gun elevating mechanism now 
employed, it enables the gun pointer to keep the cross 
hairs of the telescope constantly upon the target ship. 

We mentioned above how it occurred to Lieut. Fiske 
that a telescope, set at the proper depression for the 
range, might be used at some definite position in the 
ship, and that from this station the whole battery might 
be laid in parallel and fired simultaneously by electric- 
ity, when the roil of the ship brought the telescope 
sight on the target. In 1890, Lieut. Fiske secured a 
patent on a method embodying this idea, and this 
method is what is known in modern days as “director 
firing.” Some experiments were made in the British 
navy about the time that Fiske secured his patent. 
The idea remained dormant for many years, but it has 
lately been taken up, and brought to undoubted excel- 
lence by Admiral Sir Perey Scott, R. N., who recently 
told the writer that his system has increased the ac- 
curacy of target practice in the British navy by fully 
100 per cent. 

Our own Navy has developed its own system of direc- 
tor firing, the details of which are of course Depart- 
ment secrets. Such a system has been installed and re- 
cently tested on a vessel under the supervision of Lieut.- 
Com. B. A. Long. 


By J. Bernard Walker 


Director firing is certain to become general among 
the navies of the world; and it is gratifying to know 
that our Navy, to which modern naval gunnery is in- 
debted for the telescope sight, has secured excellent re- 
sults in its first test of the latest improvement. 

Under existing conditions, each gun is elevated by its 
own gun-pointer, who, with his eye at the telescope and 
his hand on the elevating gear, keeps the horizontal 
wire of his telescope constantly on the target. Our 
ships are securing wonderful results at target practice, 
as shown by the fact that the 12-gun battleship “Ark- 
ansas” recently returned to her home port, New York, 
with the following target practice record for one of 
her turrets: During one of the runs, the two 12-inch 
guns of No. 4 turret scored six hits in 57 seconds, the 
time being taken from the start of the powder and shell 
from the ammunition room below to the firing of the 
last shot of the six. 

This fine work was done during target practice held 
for the purpose of selecting gun pointers, that is, the 
men who elevate and fire the guns. 

The 12-inch gun is designed for a muzzle velocity with 
full service charges of 2,900 feet per second; but for 
this practice she was using reduced charges giving a 
lower muzzle velocity. The range was short; but be- 
cause of the low velocity a fairly high sight bar range 
was necessary. Furthermore, the target was very small, 
being only one seventh of the area of the target used in 
battle practice at 10,000 yards, and it represented only 
about one fiftieth of the total projected area of a bat- 
tleship. 

The 12-inch gun is such a remarkably accurate piece 
that, if the distance to the target is known, and the 
sight setter and pointer are expert, the shell will find 
its way unerringly to the bull’s eye. It will be under- 
stood, of course, that the three conditions named are 
not the only conditions affecting accuracy; since there 
must be taken into account the condition of the powder, 
the temperature of the gun, the wind, the density of 
the atmosphere, and other conditions which have their 
effect upon the flight of the projectile. But, broadly 
speaking, it may be said that if the distance, the sight 
setting and the pointing are accurate, a bull's eye will 
be secured. 

Evidently, then, the fundamental necessity is to know 
the range or distance, and this is secured by the co- 
operation of two agencies—the range finder and the 
spotter. Now every school boy knows that the distance 
to an inaccessible object may be determined if we know 
the length of the base line and the two angles at the 
end of this line between the base and the distant object. 
Thus the surveyor measures a base line with his steel 
tape, sets up his transit at the ends of this line, meas- 
ures the angles, and then, by a quick calculation, is able 
to determine the distance from the base to the object. 
Now the range finder is a most ingenious instrument in 
which the base line is measured, the angles observed, 
and the mathematical problem worked out, all auto- 
matically by the instrument itself, the resulting distance 
to the object being indicated by a pointer on a scale. 

The range finder shown on our front page engraving 
contains two object glasses, one at each end, directed 
toward the distant ship, and on the opposite side of 
the tube, at its center are the eyepieces for the observer. 
The image of the ship that is received through the right 
hand object glass, is seen by the observer in the upper 
half of the field of the eyepiece. The image coming 
through the left hand of the glass is seen on the lower 
half, and the images represent, respectively, the upper 
and the lower half of the ship. The right hand of 
the observer holds a little thumbscrew, which serves 
to move transversely along the axis of the tube a prism, 
which intersects the rays of light that have been de- 
flected by the prism at the end of the tube, and are pass- 
ing to the central eye-piece. When the range finder is 
“out of focus” so to speak, the two halves of the ship 
will not be properly aligned, and the observer brings 
them into focus by turning the thumbscrew. When 
alignment has been secured, the observer looks at a 
small horizontal scale on which the exact distance of 
the ship is indicated by the triangular pointer shown 
in our illustration. 

The range, as thus determined, is telephoned to the 
fire control station below deck, where certain correc- 
tions are made, the corrected range being then tele- 
phoned to the sight setter at the gun. 

Even though the sight setter sets his sight bar cor- 
rectly, and the pointer fires when the horizontal wire 
of his telescope is exactly upon the center of the target 
it may yet happen, that because of, let us say, refraction 
due to the condition of the atmosphere, the fall and 


splash of the shot may be a couple of hundred yards 
over or short of the target, necessitating a further cor 
rection. This correction is made by the spotter—the 
officer shown in our front page engraving with glasses 
in his hand, and telephone clamped over his ‘ears 
Through his glasses he estimates that the splash is, let 
us say, 200 yards short of the target; and immediately 
he calls into his telephone mouthpiece, “200 up” mean- 
ing that the sight bars must be raised to an extent 
corresponding to 200 yards in range. From this time 
on, during the firing, the judging or correction of the 
range is in the hands of the spotter. 


Electrolytic Production of Oxygen 

C ERTAIN industrial applications of oxygen, such as 

autogenous welding by the blowpipe, require the 
use of a very pure gas, owing to the fact that impuri- 
ties cause a lowering of the flame. The production 
of oxygen by distilling liquid air does not allow of 
entirely eliminating the nitrogen, and the best rectify- 
ing apparatus give a product which stil! contains from 
1 to 1% per cent of nitrogen. The electrolytic process 
appears to be better for this purpose, and it allows of 
more easily obtaining oxygen at 99 per cent or even 
more. The improved apparatus now produce crude 
gases such as oxygen at 96 to 98 per cent and hydro- 
gen at 9S or 99 per cent, and the gases are then recti 
fied. In the Schuckert electrolyzer which is designed 
for this use, the gases coming from the electrolysis are 
collected in bell-shaped vessels. The elements of the 
apparatus are constructed so as to support variations 
of current within the limits of 2.5 to 4 volts without 
producing any detrimental effect on the purity of the 
gas. it is found that the oxygen which is produced 
in this way does not contain more than 2 to 4 per cent 
hydrogen for the crude gas, and the hydrogen contains 
less than 1 to 1.5 per cent oxygen. The mixtures of 
the two gases occur to a slight degree owing te the 
movements of the bath and the diffusion of the geses, 
and the amount of impurities increases as the elec- 
trodes come nearer together. But as it is required to 
keep the electrodes rather close together in order to 
reach the maximum yield of gas, some degree of mix 
ture of the gases must be allowed. A remedy was 
sought by putting in porous partitions in cement or 
asbestos, but these required much attention and raised 
the upkeep cost. 

The iron anodes are protected by a deposit of mag- 
netic iron oxide which prevents their being attacked by 
the oxygen. In the bath, the presence of impurities 
such as chlorides, sulphates, and the like is to be 
avoided, as they would give rise to ferric hydrate 
partly in suspension in the liquid and in part deposited 
on the eathode, which would require an increase in 
voltage. Caustic soda is used in practice for the 
bath, this not containing more than 0.1 per cent of 
sulphates, nitrates or chlorides. The gases produced 
by the apparatus are sent at first through a vessel 
containing coke which is sprinkled with water, and 
here the particles of caustic soda which are drawn 
over are absorbed. To eliminate gaseous impurities 
combustion is set up with a part of the oxygen and the 
2 to 4 per cent of hydrogen which it contains, and the 
hydrogen in turn is purified in the same way by burn- 
ing out the oxygen. This action is produced by passing 
the gas through a silver tube which is heated to low 
redness by an electric current passing in a platinum 
spiral. The tube contains pumice stone treated with 
palladium. This method has the advantage of prevent- 
ing explosive mixtures which might be formed, for 
instance, should the poles be accidentally inverted, and 
such mixtures cannot reach the gas holders. As the 
heating is done by the current from the main appa- 
ratus, the heater starts up as soon as the gas flows. 

Practically all the expense in the electrolytic process 
lies in the cost of electric current, as the apparetus 
is automatic and needs but little attention. At! that is 
needed is to add a certain amount of water ence a 
day, this being 2 cubic feet of water per foot of oxygen 
or per 2 feet of hydrogen. Circumstances decide which 
is to be preferred, the air distillation or the electroiytic 
method. The air process needs a less amount of power, 
but requires constant watching and experienced jabor. 
it being in fact more expensive than the other when 
it comes to small plants. Besides, the starting up of 
the apparatus requires two or three hours, in which 
time it is not productive and consumes power, so that 
such plants should be run continuously as mach as 
possible. On the eontrary, the electrolytic apparatus 
con be started and stopped at any time without draw 
back, and it is also able to work on variable currents 
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The Completion of the Los Angeles Aqueduct 


Bringing 265,000,000 Gallons of Water Per Day 234 Miles From the Sierras to Los Angeles 


By Henry Z. Osborne, Late President Los Angeles Chamber of Commerce 
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Section of an eleven-foot steel siphon. 


v4 cat River Valley geographically is more of a 
\ Nevada valley than one of California. The river 
from which it takes its name, in its southern course 
parallels the main range of the Sierra Nevadas, and 
has ite source in and derives its waters from these 
grand mountains. The snowfall is extremely heavy 
in the high eastern side of the Sierras, and nearly 
every canyon that leads steeply down to the plains of 
Nevada and the adjoining Inyo and Mono counties, in 
Califernia, carries fine streams of water throughout the 
year, which streams are veritable rivers in the spring 
and summer months when the winter snows are melt- 
ing. Thirty-five such streams empty into the Owens 
Ktiver from a drainage area of 2,800 square miles. The 
length of the river is about 150 miles. Its waters 
are made up altogether of the snow waters from the 
Sierras. The valley itseif is from two or three to ten 
miles wide, and sufficient water flows in the river to 
irrigate al! this valley, with an overflow into Owens 
Lake, area 75 square miles, where it performs no use- 
ful service, of sufficient volume to supply a city of two 
millions of people with an ample quantity for domestic 
use 

It was to this grand source provided by bounteous 
nature that Los Angeles turned, when it was foreseen 
that in the course of its rapid growth there might be a 
shortage in the indispensable water supply 

A former city engineer and subsequent mayor of 
Los Angeles, Fred Eaton had spent some years of his 
earlier life in the Owens River Valley of Inyo County, 
and to his alert mind probably first occurred the idea 
of Owens River as a source of the permanent water 
supply of Los Angeles He presented the subject to 
the Board of Water Commissioners and to Chief Engi 
neer William Mulholland, and the latter was sent with 












































Building a reinforced concrete siphon. 


Smooth-finishing a conduit. 


Mr. Eaton to look over the ground. Upon his return 
a favorable report upon the project was made by Mr. 
Mulholland, who in 1906 prepared plans and estimates 
for an aqueduct to bring 265,000,000 gallons daily to 
the city, the cost of the work to be $23,000,000. The 
plans were approved by a board consisting of John R. 
Freeman, James D. Schuyler and Frederick P. Shearns, 
and the citizens by a popular majority of 10 to 1 voted 
in favor of construction, and work was begun. 

Two years were exhausted in finding the best and 
most feasible route, which was often changed by Mr. 
Mulholland and his chief assistant, Mr. Lippincott, 
for economic or other good reasons. Fourteen months 
were required for the enormous preparatory work. So 
that, with the exception of some work at the Elizabeth 
tunnel and at the intake, the actual construction work 
of the aqueduct commenced in October, 1908. The wis- 
dom of thorough preparation even at the cost of con- 
siderable time was fully vindicated by the rapidity and 
certainty with which it proceeded from that time. 

The Aqueduct. 

The intake of the Los Angeles aqueduct, which is con- 
structed of concrete in the most solid and substantial 
manner, is situated thirty-five miles above the mouth 
of the Owens River; this to insure against the possi- 
bility of alkali solutions. Its elevation above sea level 
is 3,812 feet. The dimensions of the aqueduct vary 
greatly on different parts of the work, depending upon 
the physical nature of the country through which the 
water is passing. The first 22 miles is a canal, 62 feet 
wide at the water surface, 38 feet wide at the bottom 
and 10 feet deep, uncemented, and at a slightly higher 
elevation than the river. This canal was excavated by 
three electric dredges. 

At the Alabama foot-hills the aqueduct is conducted 














Eastern slope of the Sierras, the watershed of the Owens River. 
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along the mountainside, passing Owens Lake on its 
western side and about 200 feet above the surface. This 
part of the aqueduct is concrete lined, 30 feet wide, 12 
feet deep and 38 miles long to the Haiwee reservoir, the 
first of the five great storing basins. This upper por- 
tion of the aqueduct, to Haiwee reservoir, is the only 
portion uncovered. All the remaining conduit is cov- 
ered with reinforced concrete slabs six inches in thick- 
The conduit is lined with concrete from eight to 
South of Haiwee reservoir 


ness 
twelve inches in thickness. 


the size and 


leading to this reservoir is 500,000,000 gallons per day 
—about twice the capacity of the aqueduct below that 
point. It is made so large for the purpose of carrying 
the excess flow during the melting season and accumu- 
lating a large reserve. The reservoir, which occupies 
a former channel of the Owens River, is now a large 
lake seven miles long, with an area of 15 square miles, 
and a storage capacity so large that in case of emerg- 
ency it would amply supply the city of Los Angeles for 


oT 


three years. The Fairmont reservoir is 127 miles south 





shape of the 
aqueduct vary 
considerably, 
and they were | 
determined by 
the topography 
of the country 
and the char- 
acter of the 
soil The aver 
age size is 
twelve feet 
wide and ten 
feet deep. 
The Tunnels. 
The enor 
mous amount 
of tunnel work, 
the great 
length of the 
tunnels and 
the rapidity 
with which 
they were driv 
en, constitute 
one of the most 
notable feat 
ures of the 
aqueduct. All 
told, there are 
150 tunnels on 
the line, vary 
ing in length 
from 100 feet 
to the great 


Elizabeth tun 


nel, 26,870 feet, 
or over five 
miles, long. All 
world records 


for tunnel con 
struction were 
broken in this 
tunnel. The 
estimate of the 
Board of Con 
sulting Engi 
neers was that 
one year’s time 
would be re 
quired for 
prepa ration, 
four years for 
actual con 
struction, and 
$1,913,000 to 
cover the cost. 
Work was com 
menced simul 
taneously at 
both ends of 
the tunnel, Oc 
tober 5th, 1907, 
and 250 men 
were employed 
night and day 
in boring the 
mountain. An 
average rate of 
11 inches per 
hour was made 
th roug hout, 
and the tunnel 
Was completed 
February 28th, 





feet above the city. They will impound the water just 
below the outlet of the aqueduct, and regulate the dis 
tribution. These two reservoirs mark the end of the 
Los Angeles aqueduct proper. At the recent bond elec 
tion, held April 15th, 1913, the city voted $1,500,000 
additional bonds, to construct a trunk line from these 
reservoirs, 28 miles to the city limits, where it wif! 
connect with the city water mains. 
Crossing the Valleys. 
While the boring of the mountains by tunnels is suifi 
ciently diffi- 
cult, the tusk 








of carrying a 
great flow of 
water across 
the valieys is 
little less so 
In many in- 
stances it is 
much more dif 
ficult. In some 
places this 
crossing was 
done by build- 
ing the conduit 
of solid ce 
ment, suppert- 
ed by columns 
and abutments 
of the same 
material. More 
frequently, 
however, the 











valleys are 
crossed by 
means of ver} 
large stee 
siphons, with a 
diameter of 
from 7% to 11 
feet, built to 
stand a pres- 
sure up to 350 
pounds to the 
square inch 
There are on 
the line twen 
ty-three of 
these siphons, 
with an aggre 
gate lepgth of 





Concrete flume used across small gulches. 


12.06 miles 
crossing as 








many canyons. 
The only rock 


siphon on the 


line—that at 
Sand Canyon 
on trial faiied 
to stand the 
pressure, and 
is now being 
rebuilt of stee! 
Aqueduct 
Work Classi- 
fied. 

A classifica 

tion of the 


work as it has 





Carrying water, provisions and dynamite through the mountains. been 


carried 











out, extending 
from the inlet 
gates to the 
outlet on the 
rim of the San 
Fernando Val 
ley, includes 
the construe 
tion given on 
page 371. 
Generation of 
Electrical 
Energy. 
Aside from 
the sale of wa 


ter for domes 











L992 £248 
period of 8 
years and 73 From tunnel to siphon. 
months and at 

a Cost of $500,000 less than the estimate. It is the sec- 
ond longest water tunnel in the United States. 

The total length of tunnels on the aqueduct is 52.035 
miles, of which 42.902 miles is on the main aqueduct, 
and 8.906 miles on the power system. 

The Reservoir System. 

There are five reservoirs on the line of the aqueduct, 
the largest being the Haiwee reservoir, which is intend- 
ed for storage, clarification and regulating purposes. 
The capacity of the canal and cement-lined conduit 


Steel siphons carry aqueduct over canyons. 


of the Haiwee reservoir. Its purpose is for regulation 
rather than storage—its capacity being limited to ten 
days flow of the aqueduct. Its purpose is to regulate 
the flow into the Elizabeth tunnel, through which the 
water wil! flow to the seaward side of the coast range. 
The reservoir covers a surface of 165 acres. 

The Dry Canyon reservoir is a small reservoir, a few 
miles from the terminus of the aqueduct. 

Two reservoirs are in course of construction in San 
Fernando valley, at an elevation of from 1,100 to 1,200 


tic use and the 
surplus, which 
for many vears 
will be large, 
for irrigation purposes, it is anticipated that the most 
prolific source of revenue, with which to meet the prin 
cipal and interest on the bonds which have been and 
will be issued for the construction of the Los Angeles 
aqueduct, will be the sale of electric energy produced 
by the water of the aqueduct in its descent from ar 
altitude of 3,812 feet at the intake to its outlet in the 
San Fernando valley, 1,461 feet above the sea level 
The construction of the power plant is an independent 


(Concluded on page 871.) 
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Hugh Lincoln Cooper 


The Man Who Built the Keokuk Dam Across the Mississippi 


i the keynote of the success of 


chief engineer of the $27, 


ent dam across the Mississippi 


} owa Cooper persisted in pushing 


completion when men of less 


ive abandoned their plans, with 


monolith stretching 


the concrete 


e lowa shore stands not only as 


skill, but also to the ten 


eerTing 


erican engineers 


it fifty-eight capitalists showed 


» one man could be found 


his money at Keokuk 


invest 


the necessary power was in 


i | most of them were acquainted with 
engineer. Investigation, on the 


from eminent engineers, were 


nditions at Keokuk were peculiar 


turbine wheel never had been built 
was Cooper's answer 


And he 


suited 


That's all right 


ourselves.” 
ine wheel specially 


the plant is en 


nd whet 


l I t f these wheels will be 


power of which the 


ma Xil 1 


found meney to finance 
American capi 
the 


Ameri 


it was not 


t, seemed tu have 
ability of the 
drive a 
Falls at 
had built 


ter power plants in for 


seen him 


e center of He 
that he 


rseshoe 
ddition to 
nz them Brazil, Mexico, 
MeC'all’s 
amount of capital 


one at Ferry on 
rhe total 


er cent of it came from 


Canada and Belgium, and 


from the United States 
Keokuk dam Cooper was 

me stupendous problems; an 

the 


with ice 


the 


va the battle 


112 
period it 


From begin 


was evident 


would be met by the 


i the ice went out 


Coop 


tautly in mind when he de 


re thought out far in ad 


Mississippi usually breaks up 
the 
feet 


moves down river 


ten 400 or Foo square. 


the contact with 


imerous obstructions 


it up into a mass of smaller 





ind pressure of thou 


passing down a river 


or the layman to comprehend. 


had Who 


a clear space 


the construction 
it there 
ha is it had 


cofferdam of about 


Wiis 
from the 


im 


been completed 
lowa feet 
bridge piers were closed so that all 
the 


end of the dam and the cofferdam. 


forced to pass out through single 


frerdam consisted of a-transverse line of 
house site, extend 
The cribs had 


the powel 


feet into the river. 
line of vertical plank sheeting, 
lay embankment. The upstream 
had 


bvinte the scouring action of the current. 


nbankment been covered over with 


cofferdam a wing of cribwork 


current out nearer the center 
resisting the ice action 
the 
being thrown 
fill 


the ice follow- 


iting down river would 
the cofferdam, 
the 


irrier to deflect 


ream leg of 
ine! surface of rock-protected 
elf a b 

of the river 


fr to three feet in thickness, and 


Mr 


would be 


spring that Cooper figured that a 


» probably released at 
ifford 


built, 


or tt one 


additional pretection, addi 


armored with boiler plate 


construction was built four feet higher 
field of it 
ind 


ice lodged quite a 


the lowa cofferdam the 


Will P. Green 


By 
[illinois cofferdam. Men were on duty day and night to 
the for developments 
March 


broke 


patrol cofferdam and to watch 


the afternoon of 23rd when 


really 


It was 2 o'clock on 


the ice above the cofferdam and started 


downstream. As had been expected, the advance floes 
piled high on the inclined face of the cofferdam, finally 
the ice following and forming a great 
Great quantities then began to wedge through 
The 
perfectly 


piling back on 


bank 


the opening in the river entire defensive con- 


struction withstood the attack 


But a 
river, and 


the 
up toa 


gorge svon formed several miles down 


the stage of water at Keokuk went 
the cofferdams ever had 
The gorge broke, and the river fell. 


point higher than been called 


upon to withstand. 


gain a gorge formed, and the river rose to seventeen 
feet The cofferdam was designed for a_ twelve-foot 
stage; but the filling had been carried up so that it 
really was good for sixteen feet. Cooper ordered the 


cofferdam raised higher still, and night and day steam 


shovels and a force of men kept pace with the rise of 


respect for foreign labor, and even now he stops with 
interest to watch a Slav or Balkan on the job. The 
countries in which he worked have already been men- 
tioned. He returned to America to build at Niagara, 
and later on in the Mississippi. 

After completing the project at Keokuk, he decided 
to take a six months’ vacation in Europe, and there he 
This master engineer shrinks 


the time. 


When the great Keokuk dam was dedi- 


is at 
from publicity. 


present 
eated, he was among the missing. Purposely he wanted 
to avoid the notoriety connected with it. His personaiity 
is attractive, and many lessons may be learned from his 
methods. His the mind of the 
American public an added respect for our American en- 


success engenders in 


gineers. 


Treating Deafness by Electricity 


HE partial deafness connected with inflammations 
of the middle ear is considered incurable in 
cases, and patients must be content with get- 
ting rid of the original affection 


many 


(suppuration 








of the middle ear, ete.). As regards otoscler- 
both the affection and the 
deafness may be said to be incurable. 


osis, concomitant 

Dr. Hamm, an ear specialist of Brunswick, 
Germany, has devised a new method for heal- 
ing partial deafness in such cases, especially 
(dia- 
thermy) on the tissues of the ear, by means of 
a special device designed by Prof. Peukert of 
the Brunswick Technical High School. 

The the apparatus is 
called, comprises two disk electrodes—one of 
which is fixed and the rotatable 
up to a circuit 
self-induction 


in young peeple, by electric heat effects 


ototherm, as new 


other con- 
into which a capacity 
inserted. The 
two electrodes are arranged in front of each 
other, at a distance of a fraction of a 
meter, the interval being taken up by a 
of oil or alcohol, renewed by a continuous sup- 
ply of liquid. The 
rotating by a small motor. The 
electrodes are surrounded with a metal 
= cover, preventing any projection of oil (or 
alcohol). A continuous or alternating current 
tension connected up to the two electrodes, of 


nected 
and a coil are 
milli- 
layer 
electrode is 


movable set 


electric two 


sheet 


course, produces in the oscillatory circuit alter- 
high the 
which is controlled by 


nating currents of very frequency, 


number of cycles of 
choosing a proper capacity and self-induction. 
The self-induction coil is coupled to another 
coil in which high frequency alternate currents 





of a tension depending on the number of spires 
of this coil are produced. The effect of mutual 
induction the two controlled 
by varying their degree of coupling, i. e, by 


bet ween coils is 





H. M. Anschutz 


Hugh Lincoln Cooper, C.E. 


threatened to undo all 
On April 7th, with 


windstorms 
precautions that had been taken. 
the water at 18 feet, and only a thin wall of earth two 


was at its highest, 


feet wide protecting the cofferdam space from being 
inundated, a severe storm came up about midnight. 


Waves dashed over the earth embankment, and the end 


seemed in sight. Cooper was there personally directing 


the fight. His men were holding the bank with sand 
bags. Fifty men were not enough. A call was sent for 


100 more, and by morning the dangerous stretch of the 
cofferdam was covered by a great mound of sand bags, 
The to fall, and the fight had been 


won, 


river then began 
Hugh L. Cooper was born in Houston County, Minne- 
the 


he grew up with water 


sota, and he was still in his forties when he built 


Keokuk power dam. As a boy 


wheels. His schooling was limited, and observation 
made up the greater part of his education. His father 
was a water-wheel owner and builder, and the boy 
early evinced a keen interest in the engineering side of 
the work. His first real work was with a bridge con- 
struction company, but Cooper always had hydraulic 


initial work as an 
engineer ig business for himself was in the construction 
ofa 


Later he 


engineering in mind, although his 


bridge in Washington. 


went to foreign fields. Cooper has a great 


inserting them to a variable distance into each 
The terminals are 
connected up with the electrodes, one of which 


other. of the second coil 


esigned, financed and built the great Keokuk dam across the Mississippi. (a light brass electrode coated with deer skin 
and moistened with warm water) is, before 

the river. For two weeks a flood stage ensued. Dan- starting the apparatus, cautiously introduced as far 
ger points appeared almost without warning, and as possible into the external part of the ear to be 
prompt action was always necessary. When the water treated. The heat generated by the high frequency 


currents is controlled in as simple a manner as possible 
by shifting the coils, and is increased as far as the 


patient is able to stand it. The consumption of energy 


of the apparatus is extremely low; the ototherm is 
connected to any socket like an electric lamp. The 
degree of heat which can be endured by the patient 


varies from one person to the other, being even different 
for the left and right ears, respectively. The duration 
of a sitting is for each ear five to ten minutes, and the 
number of sittings one to three per week. Some cases 
are cured in a fortnight by four to five sittings, whereas 


others require a treatment lasting several months. 
Any cases susceptible of being cured by this meth- 
od show already after the first sitting a notable 


improvement. 

In view of the satisfactory results obtained in a num- 
ber of cases, Dr. Hamm not hesitate to declare 
that otothermy is a therapeutical process, allowing 
chronical affections of the tympanum and chronical in- 
flammations of the middle ear (otitis) to be cured. It 
affords a means of combating the partial deafness con- 
secutive on suppuration of the middle ear, even in case 


does 


this requires an extensive surgical operation. Otothermy 
simple or combined with fibrolysine treatment, would 
also seem at least to improve certain cases of otoscler- 


osis, 
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Finger Print Detection by Chemical Means 
By “Delta” 

yi. common method of making finger prints clearly 
1 visible is to sprinkle taleum powder, or aluminium 
powder or a preparation of chalk and mercury over the 
suspected spot, and then brush the spot slightly with a 
soft camel’s hair brush, when the lines of the finger 
tip show up in white. The writer has recently discov- 
to secure these impressions in black 
or brown black, by If a finger print 
is made upon a piece of hard-surface paper, or an im- 
pression of the thumb or both, a very fine powder of 


ered another way 


chemical means. 


dried acetate of lead may be seattered over the places 
where these impressions have been made and then the 
paper should be tapped so as to free the surface of the 
supertiuous after which the should be 
submitted to the fumes of sulphide of ammonium. The 
markings will then develop immediately into bold clear 
brown black color, due to the formation of 


powder, spot 


lines of a 
sulphide of lead. 
If finely powdered dry chloride of silver be used instead 


if acetate of lead, the sulplus powder being removed in 
the same way by tapping the paper, it will be found 


that on exposing the paper to the action of light (sun 


light if possible) the finger prints will develop per- 
fectly. Of course from these developed impressions a 
negative may be made and prints made therefrom, 
either by direct printing, or by development. 


It has been found by testing that if the paper em- 
ployed for this class of work is coated with plain col- 
lodion so as to make it non-absorbent the impressions 
brilliant, and can be fixed by floating the 
upon a mixture of sulphuric ether 
in equal parts, the penetration of which 


become very 


paper back down 
and aleohol 
softens the collodion surface, causing the sulphide of 
lead, or reduced silver chloride to adhere. A finger 
print upon a glass tumbler, a glass pane, or upon office 
brass work can be brought out distinctly in black by 
a piece of white paper in the tumbler in cylin- 
A negative can be readily made from the im- 


Acetate of lead appears to give blacker im- 


placing 
der form. 
pre ssion. 
pressions with the sulphide of ammonium. The accom- 
panying photographs show finger prints rendered visible 
by sulphide of lead and by chloride of silver developed 
by light. 


How Telegrams are Sent in China 

By R. E. Chambers 
ryViiky Chinese written 
I thousand different characters. 


language has several hundred 
None of these can 
to indicate accurately how they are 
hundreds of 


be spelled so as 


pronounced. Besides there are ways of 
pronouncing each character, as there are hundreds of 
spoken dialects in China, although the book language is 
the country. How is it 


country and in such a 


the same throughout possible 
telegram in such a 


difficulties have been overcome, and it 


to send a 
language? The 


is really less trouble, and less expensive to send a 
message in Chinese than in English. 

The telegram published herewith will help to make 
the matter plain. There is in every Chinese telegraph 
office a special dictionary, or catalogue, or code book, 
whatever you may choose to call it, in which the char- 
numbered from one on up. A total number 


be catalogued under the present system. 


acters are 


of 9.900 may 
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Finger prints rendered visible by sulphide of lead. 
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Finger prints developed by light after treatment 
with chloride of silver. 








A certain number of blank spaces have been reserved 
to add special characters from time to time. The send- 
er of the telegram simply writes his message in the 
The operator will probably know the num- 
bers of most of the characters. If not he can readily 
find them in the catalogue. For each character he 
sends five Morse signals, e. g., 5913, 0013, 0414, which 
represent the characters “Yuan Shi Kai,” the name of 
His Excellency, the president of China, who sent the 
telegram here reproduced. It will at once appear that 
only ten different signals are needed for telegraphing 
9999 different characters in Chinese. By splitting up an 
character into its common parts it 
Private codes are readily prepared with 


usual way. 


unusual may be 


easily sent. 
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Chinese telegram showing the number code. 





Fireman’s smoke helmet with intake near the floor. 


this system. Already the chief cities of the country, 
and many small places have telegraph offices. It is 
hoped that under the republican form of government 
the whole service will be extended, improved and made 
less expensive. It may be of interest to mention that 
the telegram published herewith is an appreciative reply 
of President Yuan to a telegram which the writer as 
president of the China Baptist Conference sent to him 
upon the oceasion of the call for special prayer for 
In addition to the ordinary wire service, China 
now has powerful and ar- 
rangements are being made to cover the country with 


China. 
several wireless stations, 
them. 


Transforming a Schooner into a Grain 
Lighter 

pate after the directors of the port of Boston 

succeeded in getting the Hamburg-American Line to 
shift a part of its business to Boston, it was discov- 
ered that there was no grain lighter in the harbor with 
suflicient elevation to load the new liners. 

In this emergency the schooner “Ellen M. Golder” 
She is 165 feet 
Bins 


was secured and practically stripped. 
long overall, by 35-foot beam and 650 tonnage. 
with a capacity of 22,000 bushels were built in the hull, 
An engine was then installed in the stern and geared to 
a shaft running forward to a point about half way to 
the bow where a rope sheave transmitted power to the 
head shaft of the two main 20-inch bucket elevators, 
70 feet above the deck. 

At two points between the engine and the rope drive, 


power is taken off through gears—at one point to drive 
two cross shafts provided with niggerheads which serve 
to move the lighter backward or forward to a better 
position to load, and at another to drive a 
shaft which in turn operates a secondary shaft running 
lengthwise of the schooner. The latter serves at each 
head shaft for the two 16-inch distributing 


vertical 


end as a 
elevators. 

The lighter is loaded to its full 
elevator and towed alongside of the liner to be loaded 


papacity at a gral 
The capacity of the lighter is equal to a day's work fo 
the main elevators which draw from the bins amidships, 
and the smaller distributing elevators fore and aft de 
liver grain to the main bins at a rate which insures all 
the hoppers’ emptying simultaneously. 


Smoke Helmets for Firemen 
By J. R. Schmidt 

HE helmets pictured herewith enable a 
remain in a filled 
length of time without resorting to the use of oxygen 
tanks to sustain life. They have recently been adopted 
by the fire department of Cleveland. 
consists of a canvas hood, somewhat similar in appear 


fireman to 


smoke room for an indefinite 


The new device 
ance to a diver’s helmet, with mica squares admitting 
light. This fits closely over the head and shoulders 
From it trails a hose which reaches down to the floor, 
through which air is carried to the wearer. 

As heated smoke, fumes, etc., have a tendency to rise, 
ordinarily, more free oxygen in the smeky 
In walking around in a smoke 


there is, 
room close to the floor. 
filled room the wearer of the helmet breathes the air 
taken from the floor by the trailing hose. Air valves 
in the top of the helmet afferd escape for the exhaled 
air so that a fresh supply is always received from the 
floor. To prevent the hose from collapsing a spiral 
spring runs its entire length and a heavy end keeps the 
hose always near the floor. Experiments have shown 
that a person can remain in a smoke laden room for 
20 minutes after the end of the hose is closed. The ad 
vantages of this helmet are that it dispenses with heavy 
oxygen tanks and may be worn by man or woman of 
any size, to whom it may be adjusted in less than a 


minute’s time. 


The French Prohibition of Inflammable 
Celluloid Films 


FTER December 1st the ordinary celluloid moving 
France. Instead an 
Thomas A. 


informed of the 


4 Apicture may not be used in 
uninflammable film must be used. Edison 
issued the following statement when 
new French law: 

“There is no possible material known that takes the 
place of the present celluloid film. In this vountry the 
insurance companies have been so strict that everything 
pertaining to the film and machine is incased in tron 
the chance of a fire is redueed 
13,000 


and asbestos so that 


immunity. Out of moving picture 


theaters we scarcely 


almost to 
ever hear of a fire, although the 
theaters are running almost continuously. The amount 
time is 


of film stored in the fireproof booth at any one 


so small that it is difficult to imagine any danger te 
the theater even if the whole amount should burn up 
A properly designed machine provides immunity aside 


from the fireproof booth.” 
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Schooner converted into a grain lighter. 
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What Are the Ten Greatest Inventions of Our Time? 


The Second Prize Article in the Scientific American’s Invention Contest 


By ‘‘Altair’’ (George M. Dowe, Washington, D. C.) 


J HEN one considers the vast number of inventions 
W of our time, and endeavors to compare them as 
to their relative importance, there is suggested to the 
mind, as a besis of comparison, the inventions of other 
times, and also the question of the origin of inventions 
generally 

We may perhaps be accustomed to think that all 
inventions are of comparatively recent origin, but a 
glance at man even in the savage state, will indicate 
that such is not the case 

In man's earliest struggles for the means of sub 
sistence, he was obliged to invent some means to aid 
bis natural* powers in procuring his food, his shelter, 
and his clothing, or else lose in the race with other 
animals contemporary with him, and many of which 
This conflict arose from 
like the birds he 
sought for food; nor burrow like the bear, whose skin 


were more powerful! than he 


the beginning Man could not fly, 


he coveted for a cloak His problem was to invent 
missiles that could move faster than the objects of their 
pursuit, and to create tools for digging and compel 
burrowing animals to quit their Gens. As the modern 
inventor is ever seeking to improve the instruments he 
uses, to adapt them more perfectly to his needs, so the 
genius of early man was engaged in adding speed to 
his feet, momentum to his fists, and strength to his 
erip 

In one aspect then the history of humanity may be 
viewed as the history of the development of man’s in- 
ventive faculty, and thus viewed man has been an in- 
ventor from the earliest times and inventions have been 
made in response to needs; in the desire to bring about 
larger results by less expenditure of effort. 

The most Impelling of the needs which have stimu 
lated the exercise of the inventive faculty, have arisen 
from the desire for food, the desire for shelter from the 
elements and the desire for rest and bodily comfort; 
and while few snd simple in savage times, and won 
derfully numerous tn modern days, yet they may be 
referred back to the same stimuli which impelled the 
savage to invent the flint tipped arrow or the fire stick. 

As man emerged from the savage state and became 
more and more civilized, to these primary needs were 
added others, the most important of which was the 
need for means of communication as distinguished from 





transportation, the need for means of transportation 
having arisen incidentally with the production of food 
itself. This need for means of communication was early 
supplied by the invention of writing, and after the lapse 
of centuries, it was further supplied by the invention 
of printing from movable type 

l’'rom the earliest civilized times then, it is clear that 
the most important of man’s activities have been direct- 
«dl to the production of food and the materials for cloth 
ing and shelter; to the transportation of himself and 
his products from one piace to another; and to means 
of communication 

The importance of an invention therefore, may be 
judged, by considering whether it has aided in pro- 
duction, in transportation, or in communication, for un- 
less man can proeure his prime necessities and trans- 
port them, without using up all his strength and all 
his time, be would have no opportunity to develop the 
fine arts, literature or science, and the civilization of 
our own time would not be possible. 

Based on the foregoing considerations, the ten in- 
ventions selected as of greatest importance are as 


follows 


Electrical Fixation of Atmospheric 
Nitrogen 
Preservation of Sugar Producing Aid in 
Plants. Production. 
High Speed Steel. 
Tungsten Filament 


Aeroplane 
Steam Turbine Aid in 
Interval Combustion Motor Vehicle. Transportation. 


Pueumatic Tire, | 


Wireless Aid in 
Composing Machines f Communication. 
Electrical Fixation of Atmospheric Nitrogen. 
For our food we are dependent primarily on the soil. 
A most important element in the growth of plant life, 
as is weil known, is nitrogen, and it is an important 
problem, how to supply this ingredient artificially and 
cheaply so as to preserve soil fertility Of compara 


tively recent discovery are the nitrifying organisms, 
which have the ability to take nitrogen from the air, 
but owing to the great number of varieties of these or- * 





Mr. George M. Dowe, the author of the essay 
published on this page, is the winner of the second 
prize, value one hundred dollars, in the contest an- 
nounced in our issue July Sth, 1913. 

Mr. Dowe very systematically classes all common 
human activities as relating either to production, 
transportation or communication, and then consid- 
ers in turn the principal contributions of recent in 
vention to each of these fields. 

The atmospheric fixation of nitrogen on an in 
dustrial scale shows signs even at the present day 
of rivaling in eatent the production of nitroyen 
compounds from other, longer established, but less 
inerhaustible sources. There can be little doubt 
that Mr. Dowe is right in placing the development 
of this industry at the head of his list of inventions 
relating to Production. 

fids to Transportation show a particularly bril- 
liant record of new developments during the last 
twenty-five years, and many will be disposed, like 
Ur. Dowe, to place the aeroplane at the head of 
this department, though only the future can show 
just what the aeroplane is yet destined to achieve 
for mankind. 

And as to aids in communication—ichen we count 
the lives that have even now been saved by wireless 
telegraphy, who can doubt that in this field the 
inventions of Hertz, Marconi and the other pioneers 
of electromagnetic wave signalling stand first? 
EpItor. 








ganisms, it has not been found entirely satisfactory to 
use them for increasing the supply of nitrogen in the 
soil, so that fertilizer in the form of Chili saltpeter is 
used to an enormous extent. 

The question that naturally arises, is the quantity of 
this material available. 

Based on careful calculations, Mr. Edstrom, in a 
paper read before the American Electro-Chemical So- 
ciety, estimates that the mines in Chili will be ex- 
hausted about the year 1940. 

The discovery, therefore, of a process commercially 
practical, by which the exhaustless nitrogen of the 
atmosphere may be imprisoned and used to support 
plant life, is to be welcomed as a great achievement. 

It has long been known that the electric spark, passed 
in air, produced a combination of the oxygen and nitro- 
gen, giving an oxide of nitrogen. The problem was to 
do this on a commercial scale. 

Through the efforts of Bradley and Lovejoy, and 
Birkeland and Eyde, apparatus have been perfected by 
which the electric current is used to such advantage 
that pure nitric acid can now be produced in sufficient 
quantities to make the process a commercial success. 

From the acid, fertilizers in the form of nitrates are 
made by well known means. 

Preservation of Sugar Producing Plants. 

The value of sugar as a food is so well recognized 
nowadays that no argument to this end is needed. 

In the making of sugar, however, it has been neces- 
sary, under processes until recently known, to get the 
sugar plant to the presses while fresh, and consequently 
the entire product must be handled during the harvest 
season. This makes it necessary to have the refining 
plant of sufficient capacity to handle the product in a 
short time. 

Mr. George W. McMullen of Chicago has discovered 
a process of preserving the cane or beets for a long 
time without losing any of the valuable sugar content. 

In the case of beets, for example, they are reduced 
to a desiccated and finely comminuted condition before 
the sugar is extracted. The raw material thus treated 
can be shipped to refineries having the most approved 
apparatus, and the refining can be done at leisure. 

The carrying into effect of this process means a great 
increase in the supply of food in the form of sugar, 
and therefore places the invention among those of the 
greatest importance to mankind. 

High Speed Steel. 

The discovery of the method of tempering so-called 
tungsten steel by which tools made of it would cut at 
or near red heat, and not lose their temper, can be 
called nothing short of marvelous. 

To make a tool for cutting, with a keen edge that 
would hold, has been so important to man, that in all 
stages of his history, from the age of flint to the present 
day, he is found endeavoring to improve its cutting 
qualities. 

Tempering was very early discovered, certainly before 
the Christian era, but the practice from the earliest 


times has remained substantially the same, until 
Messrs. Taylor and White discovered their process. 

According to all tradition, a steel must not be heated 
beyond a red heat when being tempered. What could be 
more astonishing therefore, than to discover that by 
heating tungsten steel to almost a melting temperature 
and then cooling, a hardness was produced that was 
heretofore unknown and that tools so made were able 
to cut at such a speed that they became almost red 
hot without losing either their temper or their cutting 
edge? 

But these are the properties of this new kind of steel 
and its production has doubled at least the cutting 
capacity of tools made of it. When one can improve 
a tool or a machine so that its efficiency is increased 
five per cent it is considered noteworthy, but when 
the gain is one hundred per cent, the achievement is 
nothing short of revolutionary. 

Tungsten Filament Lamp. 

The production of fire by artificial means has been 
justly regarded as the greatest invention in the history 
of the human race. From the illumination of a fire 
to the Mazda lamp of to-day is a great triumph, but the 
step from any one to another and better of the various 
illuminants which have marked man’s progress, was 
no greater than has almost yesterday been made in 
the step from the carbon filament to the tungsten fila- 
ment lamp. 

The very great importance of the new lamp can be 
appreciated when it is remembered that the tungsten 
lamp gives the same illumination for a little more than 
one third of the energy required for the carbon lamp. 

To Messrs. Just and Hanaman of Austria is due 
the credit for the discovery of the process by which a 
tungsten filament could be produced which was coherent 
and homogeneous. It remained for Dr. Coolidge how- 
ever to unfold a process by which tungsten could be 
successfully drawn into a wire and by which the per- 
fected lamp of to-day is made possible. 

Aeroplane. 

It has been suggested in the early part of this paper, 
that transportation was incidental to production. In 
fact, it has sometimes preceded it, for before the man 
of the woods could catch his game he had to trans- 
port himself to the place where the game could be 
found. 

The means of transportation used has varied with 
the surroundings. In the frozen lands, the sledge and 
snow shoes are the aids. In the briered wood, leggings 
as well as shoes were worn. Each of these devices gave 
increased speed and saved time. 

It is in the race with time that man has made re- 
markable progress. Fast boats and fast trains now 
take him from place to place and the time devoted to 
the procuring of the prime necessities, is being ever 
reduced. To these achievements by land and sea, has 
now been added another, the conquest of the air, thus 
widening still further the field of available modes of 
transportation. 

To Langley and to the Wright brothers must be 
awarded the chief honors in the attainment of mechani- 
eal flight. Langley furnished an immense amount of 
data upon which the Wrights worked, while they found 
out what was necessary for stable flight. 

Steam Turbine. 

The steam turbine marks a new era in the utilization 
of steam as a prime mover. Its introduction has 
brought about a revolution in the design of high speed 
machinery. It contributes to production and also to 
transportation; to production through its application 
to the generation of electricity; to transportation 
through its application to the swiftest steamers. 

Mr. Parsons, to whom the greatest credit belongs for 
the introduction of the turbine, has performed a service 
which surpasses in importance all improvements in the 
utilization of steam since the days of Watt. 

Internal Combustion Motor Vehicle. 

The wonderful clasticity which the internal combus- 
tion motor vehicle has given to transportation gives it 
a place among the greatest modern inventions. But 
this is not its only field of importance. It has been 
applied in production also, and it is in this field that 
its use is beginning to be more and more appreciated. 
Not only in the large tractor by which several furrows 
are plowed, harrowed and seeded at one operation, but 
in the small implement for farm use is the wonderful 
adaptability of this form of vehicle shown. 

While numerous inventors have contributed to the 
development of various parts entering into the perfected 
vehicle of to-day, the names mest prominently connected 

(Concluded on page 372.) 
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RECENTLY PATENTED INVENTIONS | vent admission of heat to the metal frame and 
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Pertaining to Apparel, 


CONVERTIBLE FUR PIECE.—G. EPSTEIN, 
x. ¥. & F. 


337 E. 8th St., Manhattan, This 
outer wrap is in the nature of a fur piece, | 
which may be readily changed from one form 


another so that the owner of 
time or for certain occa 
may use the instance, as a 
searf, and again, as when wearing a fur coat, 
she may convert the scarf into a muff of either 
the rug or pillow design. 


or purpose to 
the garment at one 


sions piece, for 


Electrical Devices, 
SIGNALING DEVICE FOR ESTIMATING 
DISTANCES.—J. U. Situ, Ward St., 
Berkeley, Cal. This invention comprehends the 
transmitting station of an oscillator 
or their equivalent, which 
ether at the speed 


2320 


use at the 
for Hertzian waves, 
travel directly through the 
of light, and a bell or other located 
under water for propagating acoustic disturb 
ances, the receiving station comprehending a 
wave detector responsive to the oscillator, and 
including a sound-controlled telephonic 
this and the detector 


device 


also 


transmitter, wave being 


arranged to control currents passing through 
a telephone receiver. 
Of Interest to Farmers, 
CULTIVATOR.—J. B DENHAM and G. 
Vance, Sandford, Ind. The present invention 


contemplates overcoming the necessity of cul 
tivating with two operations, an object be 
ing to provide means whereby cultivation and 


destruction of undesirable growth may be per 


formed between the rows of plants, both longi 
tudinally and transversely, simultaneously. 
CULTIVATOR.—V. Laver, Stillwater, Okla. 


wheeled 
so connected to 


The intention here is to provide a 
device wherein the wheels are 


the cultivator that the driver may simultaneous 











CULTIVATOR, 


to the culti 
direction of movement of 
may hold the said wheels 
with respect to the culti 


ly swing the wheels with respect 
vator to change the 
the cultivator, and 
at any desired angle 


vator. 


Of General Interest, 
BLUE-PRINT FRAME.—J. A. 
215 E. 26th St., Manhattan, N. Y., 
J. W. Hartwiies, N. Y., N. Y. The 
ject of this invention is to so mount 
ity of binding strips upon the main 
and to operatively them as to 
them all operable 

movement of an actuating member. 
CONCRETE CONSTRUCTION.—G. F 
MILLs, Cottagehill, Fla. In the 
the invention has reference to 
struction, and it has for its object the pro 


HIRSHBERG, 
N. Y., and 
primary ob 
a plural 
frame 
make 
single 


connect 
simultaneously by a 


present patent 
concrete con 


vision of molds for concrete window frames, 
and means by which the sash pulleys and 
weights may be disposed in the concrete frame. 

BOTTLE CLOSURE.—R. E. Reppine, 1325 
So. 9th St., Terre Haute, Ind. The invention 
provides a closure which is more sanitary than 


the ordinary pasteboard disk. This is due to 
the provision of a cloth strip which forms an 








BOTTLE CLOSURE, 
auxiliary closure member and prevents dirt 
and dust from entering the bottle while the 


member is being removed. It also 
provides a device having a closure of the type 
described which may be readily taken off or 
applied to the bottle. 

KILN.—-W. Drayton, Greendale, 
eral of the principal objects of this invention 
are: to provide a kiln having a tunnel like 
structure to convey material being handled 
through the kiln by stations; to provide a 
plurality of platforms to carry material being 
handled; to provide a system of seals to pre- 


main closure 


patentees. } 


of the| 


rotating parts of the platforms named; to pro- 
| vide a plurality of platforms arranged in con- 
| junction with the above mentioned platforms 
|}to confine the heat within certain areas; to 
provide for preventing pocketing of air; to 
| provide for mixing burned atmospheric air; 
and to provide means for resisting heat of a 
degree higher than that required for the burn- 
ing of material being handled. 

DEVELOPING TANK.—J. H. Drosser, 
Douglas, Ariz. The aim of this inventor is 
to provide a main tank for holding water, and 
so arranged that a continuous flow of cooling 
liquid may be passed through the main tank 





DEVELOPING TANK, 


during the operation, together with a plural- 
ity of auxiliary tanks for containing the vari- 
ous fluids, supported in the main tank, and 
connection with the main tank for 
holding one of the auxiliary tanks of the main 
tank. 


PENCIL.—J. A. 


means in 


Watts, 39 U. 8. Fidelity 


Bidg., Baltimore, Md. The invention is of use 
more particularly for pencils for writing orna- 


mental signs and the like. The essential object 
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PENCIL, 





ORNAMENTAL SIGN WRITING 


| ts the provision of a pencil core so formed 


| ‘ 
that in writing a succession of signs a ribbon 


| 


| 


Ohio. Sev- | 


will be given, which will show 
development of striated form, 
interpolation may be 


like appearance 
a progressive 
whereby an erasure or 
readily detected. 
FIREPROOF PARTITION.—G. H. Gera- 
ERDTS, 1346 Boone Ave., Bronx, New York, 
N. Y. In order to accomplish the purpose of 


this invention use is made of fireproof boards, 
set up on edge 


of plaster or the like, and 
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FIREPROOF PARTITION, 


abutting at their edges, vertical bars attached 
to the floor and ceiling of the building and in 
contact with the opposite faces of the set-up 
boards, and longitudinal rods held on the said 
bars adjacent the faces of the said set-up 
boards. 


Hardware and Tools, 
MICROMETER CALIPE H. MOLLER, 
1512 EB. 24th Ave., Oakland, Cal. To obviate 
several difficulties Mr. Miiller has invented a 
caliper which refers more particularly to the 
class comprising a U-frame, having a remov- 
able micrometer screw at one end and a grad- 








MICROMETER CALIPERS. 


uated, adjustable and reversible measuring 
point at the opposite end and clamping means 
associated with the heads of the U-frame, so 
that his caliper, having only one micrometer 
measuring point and one graduated measuring 
point, any measurement from zero to the size 
of the U-frame may be made. 

NUT LOCK.—W. B. MaxweLt and G. C. 
MAXWELL, care of John Silvestro, 1 W. 34th 
St.. New York, N. Y. This invention facili- 
tates the application of the nut with the least 
amount of trouble, and provides for its ready 





removal when desired, the construction, how- 
ever, being such that the nut is positively 
locked preventing accidental or unintentional 
loosening thereof. 


Machines and Mechanical Bevices, 


CANISTER SUPPORT.—A. H. Curgav, 42 
Hamilton Place, Tarrytown, N. Y.. This in- 
vention relates to a convenient mechanism for 
supporting a canister designed to hold tea, 
flour or any commodity; and it also includes 
means for mounting the support upon various 
fixtures and for supporting shelves or the like 
by the aid of the canister support. 

VALVE GEAR.—C. B. Pirie, 408 E. 6th 
St., McCook, Neb. The invention provides 
means for readily changing the lead of valve 
gears of the Walschaert type. The combina- 
tion lever is provided with a slot, in which 
slides a block connected with the valve stem, 
so that this lever may be raised by a link con- 
nected with an operating device in the engine 


cab for changing the lead of the engine. 
DATING MACHINE.—E. E. Grecory, Cen- 
tral City, Kan. Mr. Gregory's invention re- 


lates to dating machines, particularly for use 
in banks, real estate and loan offices, and more 
particularly to an apparatus embodying stamp- 





DATING MACHINE FOR BANKS, OFFICES, ETC. 


ing wheels for the years, months, and days of 
the months, having means for advancing a pre 
determined number of days through a single 
actuation of a certain portion of the machine 
for this purpose. 

ANIMAL TRAP.—S. P. Verner, Cristoval, 
Canal Zone. This trap is more especially de 
signed for caging animals alive and uninjured, 
and arranged to permit ready concealment, 
to provide access to the trap from every direc 
tion except the bottom, to prevent the escape 
of the animal caught, and to protect the caught 
animal from attack by other animals. 

PROJECTING APPARATUS.—H. Knriecer, 
168 Brown Place, Bronx Borough, N. Y., N. Y., 
and C. F. Dewey, same borough. The inven- 
tion provides an apparatus for use as a dis- 
solving view apparatus for projecting pictures, 
advertisements and the like singly or for use 
in connection with a moving picture machine 
to permit the user to display the pictures on 
the screen while the film in the moving picture 
machine is changed. 





Pertaining to Recreation, 

TABLE ARCHERY.—J. Morrison, Jr., 2% 
Gage St., Glens Falls, N. Y. This invention 
relates to games; particularly archery, the 
game being characterized by a target board 
of peculiar construction adapted to be used 
with a number of darts or arrows, the coaction 
of the parts being such that the target will re 
tain the darts and arrows when brought intu 
engagement therewith. 

COASTING DEVICE.—D. GincoLp, 503 Wa- 
ter St., New York, N. Y. This invention refers 
to pleasure devices and particularly to devices 
used especially by children in coasting on pave- 
ments by the use of wheels, or upon snow ang 
ice by means of runners. The device is im- 
proved with respect to the steering mechanism 
and adjustability according to the stature of 
the user. 





Notre.—Copies of any of these patents will 
be furnished by the Screntiric AMeRicaNn for 
ten cents each. Please state the name of the 
patentee, title of the invention, and date of 
this paper. 





We wish to call attention to the fact that 
we are in a position to render competent ser- 
vices in every branch of patent or trade-mark 
work. Our staff is composed of mechanical, 
electrical and chemical experts, thoroughly 
trained to prepare and prosecute all patent 
applications, irrespective of the complex nature 
of the subject matter involved, or of the spe- 
cialized, technical, or scientific knowledge re- 
quired therefor. 

We also have associates throughout the 
world, who assist in the prosecution of patent 
and trade-mark applications filed in all coun- 
tries foreign to the United States. 

Munn & Co., 
Patent Solicitors, 
361 Broadway, 
New York, N. Y. 
Branch Office: 
625 F Street, N. W., 
Washington, D. C. 


PATENT ATTORNEYS 





OVER 66 YEARS’ 
EXPERIENCE 






Trave Maras 
Desicns 
CopyvricuTs &c. 





INVENTORS are invited to communicate with 
Munn & Co., 361 Broadway, New York, o, 
625 F Street, Washington, D. C., in regard to 
securing valid patent protection for their Inventions, 
Trade-Marks and Copyrights registered. Design 
Patents and Foreign Patents secured. 

A Free Opinion as to the probable patentability 
of an invention will be readily given to any inventor 
furnishing us with a model or sketch and a brief de 
scription of the device in question. Al!) communications 
are strictly confidential. Our Hand-Book on Patents 
| will be sent free on request. 





Ours is the Oldest agency for securing patent; it 
was established over sixty-five years ago. 


All patents secured through us are described without 
cost to patentee in the Scientific American. 


MUNN & CO., 361 Broadway, New York 


Branch Office 625 F St.. Washington. D.C. 

















Classified Advertisements 


Advertising in this column is 75 cents a iine. No 
less than four nor more than 12 lines accepted. Couns 
seven words to the line. All orders must be accom- 
panied by a remittance. 





AGENTS WANTED 


WANTED—One person each locality as agent for 
complete line Polish Mo 


Team, be fops (5 

yes). Fibre Brooms. Line cannot be duptic owt 
Hilker Mop Co., 1366 Grand Ave., Chicago, U. 

uaran- 


300 to 400% Profit to Agents selling our 
teed 


U.S. Fire Extinguishers. Tremendous demand 


Orders repeat. Exclusive territory to’ County end 
Dist. Mgrs. United Mfg. Co., Jefferson, Toledo. © 
AGENTS—You can't afford to accept ordinary 
Aluminum 


Booking Ut while agency for Guarant 
U is open. eve quick. Protected 
Terr. im. Aluminum Mfg. . Box SA, Lemont Iii 


AGENTS make big money selling our new goid 
letters for office windows, store fronts and glass signs. 
| one can put them on. rite for free sample 

nd full iculars. Metallic Sign Letter Company, 
438 N. Clark Street, Chicag 


BUSINESS OPPORTUNITIES 


WE FURNISH YOU CAPITAL TO RUN A 
PROFITABLE BUSINESS of your own. Become 
one of our local representatives and sell high grade 
custom made shirts, also guaranteed sweaters, under- 
wear, hosiery and neckties, direct to a homes. 
Wri te Steadfast Mills, Dept. 34. Cohoes, Y. 


WE ARE looking for practical commercial i{nven- 
tions which have passed the experimental stage. If 
+ have a well finished model, let us hear from you. 

o advance payment required. Morse, Meyer & 
Brown, Inc., Patent Brokers, 309 Broadway. N.Y. 


INVENTOR, young American requires becdiang. 
Has discovered a valuable > lnpeoess 
controlli torpedoes and 
revolutionize warfare and provide an ieeiclont coast 
defence. Is capable engineer - ner with ex- 
perience to direct this work. Pro ses to retire from 

ractice and devote his time to development of his 
Tocoveries. Interview is solicited with gentieman 
scientifically inclined who can afford the necessary 
support ighest references as to ability and char- 

acter. Will talk only with principal. Attorney, box 
773, New York. 





FOR SALE 


ey Rest for Beds; Ideal for the sick and cor - 
—~, easily operated. Pat'd Vending Machine 
Fame for small packages; is neat, accurate, simpic 
ifg.cheap. Pat.pen ing. L.E. Bier, Corvallis, Ure. 
FOR SALE: New Patented Molding Machine. 
Would also be prepared to enter into partnership in 
a foundry which manufactures for extensive trade. 
K. Fritz, 330 North 8t., Bethlehem, Pa 


“KOT ENDOIE 


agente. 








FROM NOTHING To NINE MILLIONS 


a year in sales was the result of using a certain sel! 
ing method by ove American house, Many others 
have done better. Read al! about this method itself 
in the new book, “ The Premium Systere ef Forchag 
Sales: Ite Principles, Laws and Uses,” by Henry = 
Bunting, whe t six years investigating this 50) 
ject. The book wilt be sent you absolutely tree whih 
3 year’s subscription (two dollars) to The Nov-ity 
News, the magazine for the advancement of selling 
methods, 290 S. Market Street, Chicago. 


bee ew 


LEARN SOMETHING DIFFERENT 


bony 8 an unusual opportunity in New York for 
to learn a ¢ money-making trade and 
3 Pande window decorating, 
card writing, salesmanship; the best 
in the business are the instructors; the plant 

ya fe tally equi = rm merchandise, show win- 
dows, ete.; t ition is moderate; the time re- 
quired but a AS enti. results are profitable 
the time you complete; the demand for 

graduates = the supply 
lalogs free on request 
ECONOMIST TRAINING SCHOOL 


} 231-243 West 39th Street, New York City ° “abs 
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WHITING-ADAMS 


BRUSHES 


Always Suit-Never Fail 
JOHN L. WHITING - J. J. ADAMS C0., 690 to 710 Harrison Avenue, Boston, U.S. A. 


Over 10,000 Kinds 


and Sizes of 
WHITING-ADAMS 
Paint, Varnish, Artist, Hair, 
Toilet, Shaving, Household, 
and other Brushes made. 





ONE WHOLE CITY BLOCK 











Your Earning Capacity 
= be Increased Threefold- 
By Proper Development 


r what line you are in, whether 

you have had experience in drafting or not, 
- ur full and ger rtial courses fit every need, 
in Drawing tmatt ing and Plan Reading. 
M r 1 Structural 
Design. Grac dente sin demand. | 
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udy t Mu e prints of buil dings and | 











ad 
This well. es- 
teblished resident school, with day and even- 
ing ciasese, offers correspondence courses in 
the same branches, taught by same experts 
Low tuition, easy payments. S*.te course desired 
and whether resident or home study work. 


Ohieage Teebnice) College, 1024 Lake View Bide. Chicaco 














Reasons Why You Should 


Investigate the SAN DOW | 


Kerosene Stationary ENGINE 


















ns on kerosene (coal oi!), gasoling, 

sloehot or distillate without change of 
ejcipment—starts without cranking— 
ruos te either direction—throttle gow 
ernead— hopper coolei—speed eontrolled 
ng 10 CaMe—no Valver—no 
rockets —only three moving 
able — light weight— great 
arts easily at 40 degrees below 
Beco—compiete, ready to run—chil- 
, dren operate them — 5-year iron- 
ad guarantee — 15-day money- 

to 20 P. 














~Y Detroit Motor Car Supply Ca, 
162 Canton Ave., Detroit, Mich, 














CRUDE ASBESTOS 5 


DIRECT FROM MINES 


PREPARED R.H. MARTIN | 


Asbestos Fibre | oprict, st. PAUL BUILDING 
senthearie nomen nner 220 Broadway, New York | 
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strong soap and water. If the 
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rubber is cut to the fabric, be N 
~ Ss 
sure to have the injury repaired Ny 
vefore using the car again \ 
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PENNSYLVANIA RUBBER COMPANY 
OF NEW YORK 


New York City, 1889 Broadway 
Reston, 735 Satten! St. Dallas, 2111 Commerce St 
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Is such a thing possible as 
keeping tires free from 
constant contact with oil? 


This question is raised by these typi- 
cal paragraphs clipped from booklets 
of various tire manufacturers. 
my gence may do it—but it spells DIF- 
FICULTY too—in capital letters. 


Our study of the effects of oil on rubber 
convinced us that the effective solution of 
the problern was oilproof rubber. 


This we successfully produced in 


PENNSYLVANIA 
| VACUUM!CU 


More than a year has now elapsed with 
amazing results in increased mileage. 

The reality of the oilproof quality and its 
definite value as an extra service factor is 
best expressed by our recent increase of the 
guarantee on Vacuum Cup Tires to 


Also guaranteed not to skid on wet or 
greasy pavements or returnable at pur- 
chase price after reasonable trial. 

In Stock Everywhere 


Pennsylvania RubberCo., Jeanette, Pe. 


Pittsburgh, 505 Liberty Avenue 
Cleveland, 1921 Euclid Avenue 
Detroit, 254 Jefferson Avenue 

Chicago, 1004 Michigan Ave. 


PENNSYLVANIA RUBBER COMPANY 
OF CALIFORNIA 


San Francisco, 512-514 Mission Street 
Los Angeles, 930 S. Main Street 
An —, Company with an tps selling policy 
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= are ac Sal le dge d the 
most important period of a fire; 
Insurance after the fire is good; 
but a big MOGUL fire engine on the 
spot before the fire is better// 

Fire insurance reimburses fértially for the 
actual, material loss — the Jfss of property 
covered by the policy. No/Bolicy can repay 
the loss of life, valuable papers, correspond- 
ence, orders, etc. / 


Protection against firey however will safe- 
guard such valuables; agd the most efficient 
protection obtainable is 


MOGUL Extinguisher 


migal extinguisher mounted on 
factories, mines, hospitals, 
summer resorts, volunteer 
fire departments; on planta- 
tions, country estates—in fact 
everywhere that efficient fire 
} \ protection is needed It throws 
| astream of chemical solution 
to the height of a five story 
. building. Extinguishes tar. 
napthe, turpentine, resin, oi! and 
gasoline fires— fires which water 
would only intensify. 


SEND FOR 
30 Day FREE Trial ome 
By enables you to test the Mogul at nc 
te arself, and with absolutely nc 
obl igation to purchase. Write NOW to 
MOGUL Fire 


Dept. 3 Cincinnati, 
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The Easy Way Is 
The V. C. Way 
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Dili- 


TIRES 


4,500 Miles 


At Leading Dealers 






Minneapolis, 34 South 8th Stret 
Kansas City, Mo., 514 E. | 
Omaha, 215 South 

Seattle, Bidg 
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The Jungfrau Railway 
(Concluded from page 360.) 

Jung- 


cier in other quarters makes the 


view- 


frau Pass unique among Alpine 
points. 
The railway also materially shortens 


the journey, on foot, to many points of 
interest. The summit of the “Monk” or 
that of the Jungfrau can be reached in 
| five hours from the Jungfrau Pass station 
and with the aid of the railway the 
journey from Interlaken to Zermatt can 
be accomplished in a day by a very easy 
route. From the Jungfrau Pass a walk of 
a few hours over the Aletsch glacier 
brings the tourist to the beautiful Lake 
Miirjelen, whence a mule path leads 
down to Fiesch, in the Rhone valley. 

It had been estimated that the railway 
would pay if it carried 50,000 passengers 
annually. It actually carried $84,000 in 
the year 1911, and in one day, immediate- 
ly after the opening of the Jungfrau Pass 
station last summer, it carried more than 
2,400, of whom more than 1,300 visited the 
These figures prove the correctness 
there 
who long to 


pass. 
of Guyer-Zeller’s 
many 


assumption that 
persons 
and grandeur of the 


are a great 
beauty 
peaks and 


enjoy the 
lofty mountain glaciers that 
they could never hope to reach by their 
Hence the building of the 
should be esteemed as 


own exertions. 
Jungfrau railway 
a work of civilization that opens to all 
the wonders of nature which could hither 
to be enjoyed only by a few. 

Before long the drills and the dynamite 
cartridges will again be at work, and the 
tunnel will be pushed forward to a point 
summit of the Jung 
visitor will be lifted 
260 feet deep. 


directly beneath the 
frau, to which the 
through an elevator shaft, 


Daniel Boone Idea in 
Education 
(Concluded from page 361.) 
—and work. The construction of build- 
ings enough to house 150 boys and teach- 


The 


ers in three months was obviously a task 
even beyond the resources of the militant 
Interlaken boys. Regular workmen and 
contractors, therefore, built several of the 
dormitories. But the biggest and most 
the boys designed and con- 
The Interlaken build- 
ings, the visible evidences of the school, 
by their very history and type of construc- 
tion thus symbolized the overmastering 
purposes of the institution—the gospel of 
and character training through 





picturesque 


structed themselves. 


| mind 


| work. 


The new boy at this school, as at all 
others, is more than likely to be a speci- 
men representative of the city. Soft in his 
little softer perhaps in his 
processes, absolutely removed 


muscles, a 
mental 
thousands of miles from any real human 
the Interlaken School at first 
impresses him rather as a punishment 
than an opportunity. To his horror he 
learns that not only is he expected to cast 
aside his fine raiment for rough and ready | 
clothing, but that there are really only 
three or four 
that the boys do nearly all the work. The 
instinct of the average adolescent citizen, 


experience, 


He secretly resolves that he will 
anything to do with any such 


bellion. 

not have 
degrading routine. 
easy. 
idea, such work is purely voluntary. Any 
boy can enter, confine all his time to the 


entirely alone. No one forces him to do 
anything; if he is that kind of a boy, he 
ean sit day after day and be waited upon 
by his fellows—most of them, as he pre- 
which means 
He can eat the food 
enjoy the steam 


sently discovers, as “good,” 
as rich as himself. 
that others have raised; 
heat and electric lighting that other boys 
are preparing for him; pick the flowers 
that others have planted; and stroll up 
and down the walks, and spend his even- 
ings in the log cabins that other boys like 
himself have put up. 

For a few days the new boy may hold 
himself aloof. Then a certain sense of 
discomfort settles down upon him. In his 
other school experiences he has always 





servants at the school, and | 


under these circumstances, is outright re- | 


Such a resolution is | 
Though work is the school’s ruling | 


academic studies, and leave manual labor | 


looked up to—has always 
been leader. But 
things are not going so well. The boys 
but they do 
hero. Now, 


found himself 


something of a here 


treat him pleasantly enough; 


not regard him as a every 
real boy cares more for the approval of 
world than the approval of 
teachers. If 
the boys make heroes of athletes, he will 
try to become athletic; if scholarly at- 
he will immediately 


his own boy 
his parents or relations or 


tainments are prized, 
manifest a great interest in his books, 
At Interlaken the hero is the boy who has 
charge of the steam plant, the boy who 
distinguishes himself above all others at 
construction work, the boy who is the best 
farmer. The newcomer quickly perceives 
that the way to distinction lies in develop- 
ing callous hands. His attitude slowly 
His white color disappears ; out- 


ing shoes and leggings supplant his once 


changes, 


immaculate footgear. 

Thus transformed the new boy has little 
difficulty in accommodating himself to the 
In the morning he rises 
o'clock. 
no Chinese gongs, just 


changed régime, 
promptly at six 
bells, no whistles, 
as there are no rules, no terrifying list of 


There are no 


“don'ts.” There are only four servants 
two Japanese cooks and two helpers—to 
gastronomic needs of nearly 
two hundred people. The boys do all the 
rest of the kitchen work themselves; they 
lay the tables, serve the food, clear away 
After breakfast 
hour their 


supply the 


and wash the dishes. 
ther spend half an 
The school employs no 


setting 
rooms in order. 
chambermaids and no sweeps; the boys 
make their own beds, sweep out the room 
and have everything in good order for in 
spection at eight o'clock. 

The time from eight until twelve-thirty 
Here 
the usual school exercises hold sway. But 


is devoted entirely to the classrooms. 


the teachers impart instruction in an un 
conventional fashion; they try to relate 
the old scholarship to the facts of modern 
life. Formal discipline is lacking. The 
boys are not assigned to definite seats. 
They gather in a circle about the teacher, 
ask and answer questions. <A classroom 
recitation resembles somewhat the conver 
sation of well-bred people. In the science 
classes, the boys in the main, manufacture 
their own apparatus. 

After one o'clock the situation entirely 
Leaving the dining-hall, the 
boys gravitate toward a bulletin 
board. A hundred 
inscriptions; for here the masters have 


changes. 





large 
eager eyes scan the 
written down the “assignments” for the 
On the board are written the 


| afternoon. 
names of half a dozen boys, 
pected to spend the afternoon 
with two sixty horse-power tractors. An 
other contingent learns that it is to devote 
cow peas; 


who are ex- 


plowing 


itself to corn, another to sowing 
still another to laying out gardens for 
raising vegetables. If it is winter time 
perhaps the ice is to be harvested; if it 


is summer the hay is to be cut and made, 
| and the corn garnered. 
| A large contingent finds its way into the 
| where tables, chairs, 
bookshelves are to be made, all for the 
A year or two ago the 


crop is to be 


shops, desks, and 
| 

| use of the school. 
large enough to hold 
| sixty acres of corn. The immutable rule 
is that of manual labor; and on a farm 
| of eight hundred acres there is plenty of 
work to keep all the boys usefully em 
ployed. 

| Every afternoon—from four to six—the 
| 


| boys made two silos, 





boys have plenty of time for play. In 
spring they crowd the baseball diamonds 
and tennis courts—their enjoyment not 
decreased by the fact that they have 
leveled and staked out these playgrounds 
by their own labor. In fall there is soc- 
cer; in winter skating and hockey and 
playing. Every night there are gatherings 
around the fireplaces in their own and the 
rooms—for study, reading, and 
There may be lectures and 


masters’ 
conversation. 
private theatricals. 
the boys decorate one of the halls, 
their girl friends out from La Porte and 
have a dance. At other times they don 
their evening clothes and accept invita- 
tions to a cotillion in town. For, according 
to the philosophy that reigns, evening 
clothes are as essential to a full rounded 


Occasionally some of 
invite 
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President 
Suspenders 


O r } | “*A pair for every suit”’ 
makes a angie whole 
¢ year happy. Try it and 
see! In beautiful gift 
boxes—12 different pic- 
tures. At stores or post- 
paid, 





“Satisfaction or money back” 
Be sure" ‘Shirley President’’is on buckles 


The C.A. Edgarton Mfg.Co.,Shirley, Mass. 








the body warm 
and dry—it re- 
pels cold and prevents 
the ills of winter. Jae- 
ger made Woolens are 
of the finest mesh, the 
softest texture and the 
smoothest finish— 
pleasing to sight and 
touch and absolutely 
non-irritating. Wear 
Jaeger undergarments 
of fine combed, natural 
undyed wool and the 
doctor will call less 
often. Other Jaeger 
comfortsincludesweat- 
ers, stockings, caps, etc. 
Write for booklet giv- 
ing facts about Wool. 


—{ i) 


Dr. Jaeger’s S.W.S. Co.’s Own Stores 
New York: 306 Fifth Ave., 22 Maiden Lane 


Brooklyn: 504 Fulton St. Boston: 324 Boylston St. 
Phila.: 1516 Chestnut St. Chicago: 126 N. State St. 


Agents in all Principal Cities 
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NEW “H-C” 
Factory Horn 
AN EFFICIENT SIGNAL 


For Calling Foremen, Etc. 
THE HOLTZER-CABOT ELECTRIC COMPANY 


Chicago, TH. Brookline, Mass. 




















i INDELIBLE 9IQ 


PENCILS 
All an indelible 


copying pencil 
should be—and 
more. One Mephisto 
outlasts three ordin- 
ary copying pencils. 

Two grades of lead—med- 


ium and hard. Take your 
choice—at any stationer’s. 


| L. & C. Hardtmuth 
34 East 23rd Street, New York 
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high-tension lines. The plant being erect- 





American citizen as corduroy trousers and | 
a sweater. The school’s primary purpose | 
is not to make farmers or carpenters or 
orchardists, but to make men. Its theory 
in giving the boys this manual labor is 
the fundamental idea elaborated at the 
beginning of this article, that the human 
mind progresses most satisfactorily along 
with muscular and hand training. The 
product at which the school ultimately 
aims, therefore, is the sympathetic, under- 
standing, resourceful, clean living, clean 
thinking American gentleman. 


The Completion of the Los Angeles 
Aqueduct 


(Concluded from page 365.) 





Classification. Length in miles. 


Open unlined canal ........... 23.802 
Open lined canal.............. 37.168 | 
Covered conduit .............. 97.641 | 
I. va is'cdaks Cae dine 42.903 

Power tunnels ......... 8.906—51.809 
Siphons, steel and conecrete.... 12.052 
DG 54a nobida hwece dk eoakbee 0.165 | 
ND v6.0 nd bis Kaaba we 7.870 | 
Haiwee reservoir tunnel outlet 0.226 
Halwee ByPARS 2.008. -csccoaes 2.000 | 
eee Ss roe 0.239 


Power penstocks and tailrace... 0.700 


Total length of aqueduct (to 
San Fernando) ........... 233.672 

operation from that of the aqueduct | 

In 1906 E. F. Seattergood, the aqueduct’s 
chief electrical engineer, made an esti- 
mate of the cost of development of 37,000 
horse-power, delivered at the city bound- | 
ary, at $4,490,000. April 10th, 1910, Los | 
Angeles voted bonds to the extent of $3,- 
500,000 for the purpose of partially de- 
veloping the electrical power of the aque- 
duct, which eminent electrical engineers 
estimate at 120,000 horse-power peak load. 
It is not the intention to develop the full 
amount at this time; but eventually, as 
the demand for power increases, as it in- 
evitably must, plants sufficiently extensive 
to develop all the power possible will un- 
doubtedly be put in. Mr. Mulholland on 
one occasion made this public utterance 
on the subject: “I believe that the peeple 
have in the possible power development 
from the aqueduct an investment which 
twenty years hence will turn back into the 
city treasury the entire $24,500,000 pro- 
vided for the construction of the aqueduct, 
This opinion is sustained 


with interest.” 
by the hydraulic and electrical engineers 
who have been called upon to examine the 
work. 

The first electric power plant is 47 
miles from Los Angeles, at Clear Water 
Canyon. The water is led from the mouth 
of Elizabeth tunnel 935 feet down the pre- 
cipitous side of the canyon upon the power 
producing waterwheels, whence the cur- 
rent will be transmitted to the city over 


ed will produce 37,500 horse-power, and 
it cin be increased at this point by addi- 
tional construction to a limit of 75,000 
horse-power. After leaving the wheels of 
the first power plant, the water will be 
earried seven miles along the rim of San 
Francisquito Canyon and dropped down 
512 feet upon the wheels of a second pow- 
er plant to be built whenever the demand 
for additional electrical energy shall re- 
quire it. A third power plant to develop 
a maximum of 10,000 horse-power can be 
built between the aqueduct outlet and the 
upper San Fernando reservoir. And still 
another power plant, capable of producing 
8,400 horse-power, can be placed on the 
main trunk line to the city at Franklin 
Canyon, in the Santa Monica Mountains. 

There is considerable work yet to be 
done in the way of finishing up the odds 
and ends of the great aqueduct work, 
such as building distributing systems for 
the surplus water for irrigation purposes, 
and for transmission and distributing sys- 
tems for electrical energy. There is a 
vigorous demand for both water and pow- 
er, however, and the satisfactory comple- 
tion of these distributing systems, large in 
themselves but insignificant in compari- 
son with the work of building the great 
Los Angeles aqueduct, will be a matter of 
but a short time. 

A two days celebration of the completion 








Colonel Henry Watterson, 
the famous Editor. writes: 


“I feel I owe it to truth to state 
that I have made a thorough trial 
of Sanatogen and that I have 
found it most efficacious and 
beneficent, I do not think I 
could have recovered my vitality, 
as I have done, without this 
Sanatogen operating equally upon 
the digestive organs and nerve 
centers,"’ 


Sir Gilbert Parker, M. P., 
the eminent nov elist-statesman, 
writes from London: 

“Sanatogen is to my mind a true 

food tonic, feeding the nerves, 

increasing the energy, and giving 
fresh vigor to the overworked 
body and mind *’ 


Charles D. Sigsbee, 
Rear Admiral U. 8, Navy, 
writes: 
“After a thorough trial of Sana- 
togen, I am convinced of its 
merit as a food and a tonic. Its 
beneficial effects are beyond 
doubt."* 


Arnold Bennett, 


the famous novelist, writes: 


“The tonic effect of Sanatogen 
on me is simply wonderful.’’ 


John Burroughs, 
the distinguished naturalist and 
author, writes: 
“lam sure I have been greatly 
benefited by Sanatogen. My 
sleep is fifty per cent better than 
it was one year ago, and my 
mind and strength are much im- 
proved."’ 











LISTINGUISHED people 
turn to SANATOGEN for 
new strength and vitality. 
Why not follow their 
example? 


Countless people in all walks of life have 
testified in writing that they have been 
revived, reinvigorated, restored, reani- 
mated by Sanatogen. 


Among them are scores upon scores of distinguished 
men and women, statesmen, famous authors, princes 
of the church, captains of industry, society leaders, 
people whose sense of discrimination is keen. When 
such people commend Sanatogen, you may be sure 
that they are absolutely convinced of its beneficial 
effects. 

When 18,000 physicians, moreover, take the 
trouble to write to the manufacturers of Sanatogen, 
in letters which it has been a matter of pride to file, 
to tell of their pleasure and satisfaction with what 
they have seen follow the use of Sanatogen, in hos- 
pitals and in private practice, then, too, you may be 
sure that the good accomplished by Sanatogen is in- 
deed extraordinary. 

If you are weak, therefore, or anemic, nervous ot run 
down, a victim of the strenuous conditions of modern life, 
can you do better than follow such distinguished examples ? 


Write for a Free copy of “Nerve Health Regained” 
If you wish to learn more about Sanatogen, before you wee it, write for 


acopy of this booklet, beautifully illustrated and comprising facts and 
information of the greatest interest. 


Sanatogen is sold by good druggists everywhere, in 3 sizes, from $1.00 
THE BAUER CHEMICAL CO., 286 Irving Place, New York 


SANATOGEN received the Grand Prize at the 
International Congress of Medicine, Loudon, 1913 
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An ALLSTEEL safe offers man 


ords a 


colors. 


THE GENERAL FIREPROOFING COMPANY 
3314 Logan Ave., Youngstown, 0. Branches : New York and Chicago, Agencies everywhere 









‘e) i} tr thy i " 
yt nan i a %& 














advantages over the old-style cumbersome 
Far more easily moved from piace to place, yet gives valuable per 
protection against fire and water. More than this, the interior of any 


flilee SAFE 


ean be equipped with any of the ALLSTEEL Filing Units to meet the chang ng needs 
of any business, Units interchanged at will 
not possible with the “built-once-and-for-ali” kind, ALL STEE} LR Pat.ff 
Safe is a fire-resisting container that absolutely safeguards 
insurance policies, contracts, etc., which cannot be insured. 


They give a ‘‘greater-capacity ‘valve 


We make the most complete line of ready-to-ship steel office 
uipment in the country. Write today for our free catalog in 








Every 
minute 
on / 
record 


a vehicle. 











Eliminate this waste of time and your equipment 
will return you a handsome profit—Cost sheets and checking 
systems are good as far as they go, but they don’t go far enough. The 


SERVIS RECORDE R 


will give you accurate, impartial, mechanical supervision over your equipment at all times. 
It will show you clearly the time a vehicle is in use—the time spent on the road—the 
time spent in loading and unloading—It will demonstrate whether the cost is out of 
proportion to the work performed—whether you need more or fewer vehicles——which 
is best adapted for your needs, motor trucks or horse vehicles. 
The Servis Recorder has no gears or outside connections—it is tamper-proof and 
works equally well on all vehicles—k will expose instantly any unlicensed use of 
Without cost to you we would like to demonstrate on your own vehicles 
how the Servis Recorder will save you money. 


The Service Recorder Co. 


BRANCHES IN TWENTY-TWO CITIES 





you operate motor trucks 
or horse wagons—““VV AST ED 
TIME” is costing you more 
money than you realize. 






































2236 E. 105th St., Cleveland, O., 
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the Dictaphone—but 


are saying today. 


communication. 


phone 
work 
phone 








now. 


book write to 


Columbia G : 





REG.U.S. PAT. OFF. 


My Business Is Different 


Is what many men “m4 before installing 


“I wouldn’t do without it” 


Is what progressive men—zin every /ine of business— 


Che Dictaphone like the telephone fits any business. 
And just as the telephone is the simplest and most 
direct means of spoken communication, so is the Dicta- 
phone the simplest and most direct means of written 


Reach for your telephone and call up the Dicta- 
and arrange for a demonstration on your own 
If you don’t find that name in your tele- 


TAE DICTAPAQAE | 


(REGISTERED) 


148 Woolworth Building, New York 
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mingham, Boston 
Kansas City, Lincoln 

New York, Philadelphia, Pi 
Se at 


Atianta, Baltimore, Bir 
Detroit. Indianapolis 
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Winnipeg, Vancouve 


**Your Day's Work’’—a book we should like to send you. 














Buffalo, Chicago 
Los Angeles 

tteburgh, Portland, Me., 
Spokane, Springfiek id, 
Canadian He padquarters, 52 Adelaide Street, 





Cleveland, Dallas, Denver, 
Minneapolis, Montreal, New 
Portiand, Ore., Providence, 
Terre Haute, Toledo, 
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| HOW TO BUILD A 5 HP. GAS ENGINE AT HOME 





In Scientific American PE 
thoroughly 
drawings are 
Supplements, —— Cents 


| 

i 

} MUNN & isaac lnc., 
L 


1641 and 1642, E. F. Lake describes simply and 
how a five horse power gas engine can be built at home. 
published, with exact dimensions of each part. 


PUBLISHERS, 


Complete working 
@ Price by mail for the two 
@ Order from your newsdealer or from 


361 BROADWAY, NEW YORK 














FOR SEWING LEATHER 


The Speedy Stitcher i 
best of anything « 
offered for 
$i ub = 
Agents 
meke over 200“) profits. 
Send at once for cata 


Automatic Aw! Co., 54 Gardner Terrace, Worcester, Mass. 


he latest and 





g and terms 





TYPEWRITERS .:.:. 


Visible Writers or otherwise 
Lm wot UNDERWOODS, OLIVERS, Etc. 
i lo MFRS. PRICES 


Shipped Auy where for ented, allow ing Gens to Apply. 
at Machines. Full Guarantee A rite 


Prices $15. 00 Up ; ma sirated Catalen 06. Your ¢ 


Ar opportualty 
TYPEWAISER RMPORIUS (Het. 1e0e), 846-86 VW. Lake St., CHICAGO 





OTOR 

ELECTRIC perce 
SPECIAL Grinders 
MACHINES Polishers 
ROTH BROS. & CO. 


198 Loomis Street, Chicago, Ills. 














Experimental & Model Work 


Circalar and Advice Free 
Wm. Gardam & Son, 82-86 Park Place, N. Y. 


ngs 25c. 


Magical Aadaniiie 


Grand Book Catalog. Over 700 engray 
Parlor Tricks Catalog Free. 


MARTINKA & CO., Menefacturers, 493 Sixth Avenue, New York 
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The Secrets of the Nations! 


The official papers of the United States 


consulates in nearl 
are protected from 
eyes by 


THE SAFE-CABINET 


The records, documents, books of account 
private papers and uninsurable property of 
representative business, professional men 
and industrial concerns all over the world 
are housed in THE SAFE-CABINET. 

Because its fire-resisting efficiency has 
been proved in many fierce conflagrations 
where it has preserved its contents intact. 
The records of these tests are available to 
you on request. 

The label of the Underwriters’ Laborato 
is on every SAFE-CABINET of the 1913 —s¥ 
Look for it when you buy. 


THE SAFE CABINET CO. ., Dept Y.2, Marietta, 0. 


Speneies in most cities, If you do not find them 
your telephone directory address t. the home office. 


every foreign country 
re and from inquisitive 











| sible, 


| lop, the inventor of the 


| chapter in the history of invention. 


of the Los Angeles aqueduct, and to lay 
the cornerstone of a splendid monument 
in honor of Chief Engineer Mulholland 
and his assistants in the great work, to 
been invited the President of 
his Cabinet, the Sen- 
the gov- 

t 


took 


which have 
the United States, 
ators and members of Congress, 
ernors of all the States, 
world-wide fame, and other notables, 
5th and 6th, 1913. 


engineers < 


place November 

What Are the Ten Greatest Inven- 
tions of Our Time ? 
(Concluded from page 368.) 

with its early progress are probably those 


of Daimler, Ford and Duryea. 


Pneumatic Tire. 

If fifty years ago I were asked to name 
the greatest invention of the 
answer would probably have been the loco- 
When a hard tramway 
was first conceived, the beginning of the 
had 


motive. smooth 


future greatness of the locomotive 


| been made. 


What the track has done for the loco- 
motive, the pneumatic tire has done for 
the vehicle not confined to tracks. Here 
the advantages of the track must be pro- 
duced in the tire. Shock must be reduced 
to a minimum and sufficient traction must 
be provided. Both these factors the pneu- 
matic tire possesses to a high degree. By 
automobile of to-day 
with its high speed and smooth rid- 
and by its use also the 
to pull a given load is 
aiding man in the 


its use, the is pos- 
ing qualities, 
amount of power 
much reduced, thereby 
transportation of himself and his goods. 
To the efforts primarily of Bartlett, the 
clincher tire, and of Dun- 
wired-on tire, are 
construc- 


inventor of the 


due the practical results in tire 
tion. 
Wireless. 

The development of the means of com- 
munication from one place to another by 
kind makes a remarkable 
When 
with a few of his com 
place for any pur 


signals of some 


man went 
panions to a distant 
pose, it was often ef great importance for 
those left behind to know how their com- 
panions fared. 

This need for some means of communi- 
eation has always been felt, and it has 
been supplied in different stages of prog- 
the fire kindled on lofty hilltops, 
by the semaphore, by the electric tele- 
graph, by the telephone, and finally by 
means of the Hertzian waves. Each and 
all of methods of communication 
have been devised to meet the needs of 
commerce primarily, but incidentally they 
have contributed to social intercourse. 

While the development of wireless has 
been of gradual growth, and a number of 
inventors have been at work on its prob- 
to Marconi must be given the credit 
practical. 


early 


ress by 


these 


lems, 
of making it commercially 
Composing Machines. 

While the production of fire artificially 
is probably the greatest achievement of 
the human race, yet the discovery of the 
art of printing certainly stands high 
among the great inventions of civilized 
man. 

From the time of Gutenberg. however, 
until recent times, no substantial change 
in the manner of composing has been made 
on a scale which could be considered com- 
mercial. Printing has improved from the 
rude hand press to the giant rotary press 
of to-day, but the composing end has stood 
still until the introduction of two brand 
new types of devices, the Linotype and 
the Monotype. 

tefore the advent of these, attempts 
had been made to produce a typesetting 
machine, and while the actual setting 
could be done, the problem of redistribut- 
ing the type was still unsolved. The sug- 
gestion that types be made with different- 
ly located cuts or notches was not prac- 
tical, since that necessitated a change at 
the type foundry. 

The new machines, however, completely 
solved the problem as practically present- 
ed, by making a typecasting device a part 
of the machine, so that composing and 
casting are now done at the printing office, 
each machine being a composing device 
and a type foundry. 


time, the} 










“STAR” icine 
or Power LATHES 
Suitable tor fine accurate work 
in the repair shop, garage, tool 


room and machine shop 


. Send for Catalogue B 
SENECA FALLS MFG. CO.. 

695 Water Street 
Seneca Falls, N. Y.,U.S.A, 


are the result of 
years of experience 
00 es Sebastian Lathes 
are, es X.. the 


13, 14 AND 15 INCH SWING— CATALOG “PRE. ; 
THE SEBASTIAN LATHE CO., 120 Culvert St., Cincinnati, 0. 


WORK SHOPS 


of Wood and Metal Workers, without 
steam power, equipped with 


BARNES’ Foot Power 

MACHINERY 

allow lower bids on jobs and give 

greater profit on the work. Machines 

sent on trial if desired. Catalog free. 
W. F. & JNO. BARNES CO. 

Rockford, Illinois 




















1999 Ruby Street Established 1872 


only knew how handy 


If you 


THIS “RED DEVIL” IS 


you would never be without it. 
“RED DEVIL” Chain Drill No. 2012, 
automatic feed, ball bearing, fit- 
ted with our Universal chuck, 
taking round or square shank 
drills 3-16” to 344”. If youusea 
brace and bit for drilling, improve 
the method. Use a “Red Revil” 


chain drill and note the results. 


All dealers se em. Ask and insist on 
“RED DEVIL” No. 2012. If not on sale lo 
cally, send us $2.20 and one only will be sent 


you prepaid. 


SMITH & HEMENWAY CO. 
251 Chambers Street, New York, U.S. A. 


WE MADE THEM GOOD 


EBED it Universal Useful- 
*. ness MadeThem Famous 


Has it ever occurred to you that you could quickly and easily 
repair that leaky water faucet or gas jet with a UTICA PLIER 
or that you could put a new rib in your umbrella or re pair your 
own sewing machine belt, or you co puld remove that irritating 
nail from your shoe or the children’s, or how many times have 
you wanted to cut the strings on a package in a hurry or ti ght- 
en or remove a screw, or repair some of the kitchen utensils 














These are only a few suggestions; just stop a moment and 
think it over! de’ s worth while) and saves time, money and 
worry, May we send our Plier Pointers? You do not obligate 
yourself in any way to ask for it 


UTICA DROP FORGE & TOOL CO., 2800 Whitesboro St., Utica, N.Y 


Corliss Engines, Brewers’ 
and Bottiers’ Machinery 
The VILTER MFG. CO. 
899 Clinton Street, Milwaukee, Wis. 


Frisbie KEROSENE Engines 
3 to 75 H P., | to 6 cylinder. 
Motor Boat and Stationary Engines 
THE FRISBIE MOTOR CO., Cono St., Middletown, Conn. 


THE SCHWERDTLE STAMP CO. 
=, STEEL STAMPS LETTERS & FIGURES. 
BRIDGEPORT CONN 


| Wem manufacture Mera 
Specraties of all kinds, 
to order; largest equip- 
ment; lowest prices. Send perfect sample FR E 


for low estimate and best expert advice 
THE EAGLE MFG. CO., Dept. A, Cincinnati, O 


Ne HICAGO MODEL WORKS 




















7 Fe 


V 








RUBBER 320i wert" 


PARKER, STEARNS & CO., 
286-300 Sheffield Ave., Brooklyn, N. Y. 


MASON’S NEW PAT. WHIP HOISTS 


save expense and liability incident to elevators. Adop- 

ted by principal storehouses in New York and Boston 

Manufactured by VOLNEY W. MASON & CO., Inc. 
Providence, R. L, U. S. A. 


DURYEA MOTOR BU OeES < combine more advantages — esq, other 
nto. Our leaflets tell the . ery 





nows the adv oro of gon 
wheels, solid tires, light weight, and 
simplicity. We use air cooling, and the 
Perfect Roller Drive,which cuts out most 
of the usual complications. $450 to $550. 
©. 8. DURYEA C€O., Saginaw, Mich. 


MODELS - TOOLS - DIES. 
MANUFACTURERS OF METAL SPECIALTIES 
BRASS FOUNDRY =—— PLATING WORKS 
CHAS. HOPPE & CO. 

15-7 OPERA PL : CINOINNATI, 0. 

ESTABLISHED 24 YEARS. 


$4 Per Month Buys This 
Visible 

Oliver gfe 

Nothing Down—Free Trial 

Agents’ Prices. Shipped on a ann ag 

oe want to keep it, send us Po month 


booklet is worth sendin for beeay 
it tells you how tosave $41. It’s REE, 


Typewriters Dist. Syndicate, 166 124 N. Michigan Blvd., Chicago 


























NOW READY 


“With the Men 
who do Things” 


By A. RUSSELL BOND 
“Scientific Amevican Boy at 
and ‘‘ Handy Man's Workshop and Laboratory.” 





Author of “‘Scientific American Boy,” 
School,” 





6x8Y4— 


275 pages—101 illustrations, including 59 page plates—one in color 


BOOK. of engineering for boys, telling in a boy’s «wn way what every boy 

wants to know. It recounts the experience of two young lads who spend a 
summer vacation seeing the engineering wonders of New York. The boy with 
red blood in his veins will be thrilled by the numerous adventures, all based on 
fact, showing courage, presence of mind, loyalty to comrades and devotion to duty; at 
the same time he will learn how the big things of engineering are being done. A 
dozen engineers, experts in their several lines, have read and revised the manuscript. 





The Youth's Companion | 
































E oy d, improved, and better than ever for every member of the family. 
" _ Fifty two times a year, not twelve, it brings the best of American life in 
HERE IS THE TABLE OF CONTENTS: fiction, fact and comment. 
. >. * 
Chapter 1 Chapter X Chapter XVII Eight Great Serials and 250 Other Stories 
Uncie Ep's WaGER A Man Goes SKYROCKETING Tue LAUNCH OF A 
‘hat I TurovuGcuw THE River Bevo BaTTLesHip The stories in The Companion provide entertainment with something worth 
Chapter I : : ‘ ; Ix knowing. They introduce strange people, or take one among new and 
First EVENING IN THE Chapter XI Cuaprter XI) interesting scenes, or deal with unfamiliar industries, or picture fine traits 
Bie City Sroppine a Leak WitH Tue ‘“Hoopoo Dryvock” of character. 
= Chapter III emma Chapter XX A year of The Youth's Companion will do much for your family. 
Tue ‘‘Ruspser Neck” At Chapter XII Twenty Mites UnpEerR J 
ao, ee Cte NEW SUBSCRIPTION OFFER 
Siri ticusaan Pane kncve THE RIvER Chapter XXI 
BROADWAY Chapter XIII MakING SoaP FROM - -y~ : ~ - . - 
Chapter V Cars Tuat TRAVEL GARBAGE EVERY NEW SUBSCRIBER who cuts out this slip or mentions this publi- 
Aut Anourt SKYSCRAPERS SKYWARD Chapter XXII cation and sends it at once with $2.00 will receive 
Chapter VI Chapter XIV CavuGut In THE Jaws OF MA 1. All the issues of The Youth’s Companion for the re- 
A Hunprep Freer BeLow QuENCHING 4 CiTY's a Bucket DrepGe y maining weeks of 1913, including the Thanksgiv- | 
I Bi T I ing cluding : £ a 
BROADWAY HIRST Chapter XXIII é ing, Christmas and New Year’s Double Numbers. tt 
Chapter VII n Cu —- XV THot sanpe TAaLxina AT [ths 2. The Companion Practical Home Calendar for 1914. “""§ 
oe pre aes igs Cuarrer XXIV be 3. The fifty-two weekly issues of The Youth’s Com- & 
Chapter VIII Cuapter XVI Au Unpsrernounn Swim y panion for 1914. FD 127 f 
REPORTERS FOR THE SPHERE A Lire Savina Fatu rere GY ~ sc - > — - 7 . 7 cn eernenes . 
; Chapter XXV i THE YOUTH’S COMPANION, BOSTON, MASSACHUSETTS i 
Chapter IX Cuapter XVII Ianittine Orn BY Com- t 4 
Sanpo Hoas Boats Tuat Devour Mvup PRESSION LY, 5 
» send to-day for sampie opies 








Price $1.50 net, Postpaid, $1.65 


. and Prospectus 


MUNN &CO., Inc., PUBLISHERS 361 BROADWAY, NEW YORK CITY 











You, Too, Can Learn Efficiency 


ARRINGTON EMERSON, the famous 
Efficiency Expert, has consented to Teach 
a Class of Men and Women by Mail. 
This great step in Educational Progress means that 
the Principles of Efficiency will now be applied to 
INDIVIDUALS, as well as to factories and 
Corporations. 
Until now, EFFICIENCY has been too Tech- 
nical and too Expensive to benefit the Average 
Man or Woman. 
It has been applied Scientifically only to the Great 
Organizations of the Business World 
But through the Genius of Mr. Emerson, anybody 
can now learn Efficiency and receive its Benefits 
in his own personal work or play. 


The Scientific American 
Cyclopedia of Formulas 


The Most Complete and Authoritative Book of Receipts Published 


Partly Based on the Twenty-Eighth Edition of 
® The Scientific American Cyclopedia of Receipts, Notes and Queries * 


Edited by ALBERT A. HOPKINS, Query Editor of the Scientific American 


HIS is practically a new book and has called for 

the work of a corps of specialists for more than 
two years. Over 15,000 of the most useful formulas 
and processes, carefully selected from a collection of 
nearly 150,000, are contained in this most valuable 
volume, nearly every branch of the useful arts being 
represented. Never before has such a large collection of 
really valuable formulas, useful to everyone, been offered 
to the public. The formulas are classified and arranged 
into chapters containing related subjects, while a complete 
index, made by professional librarians, renders it easy to 


















Direct from Harrington Emerson to You 
After 20 years of experience as a professional expert, receiv- 
ing fees of hundreds of thousands from the shrewdest business 
men in the world, Mr. Emerson has completed his Lessons 
on Personal Efficiency, for YOU. 

These Lessons are simple, pracior’ unigue. They fit every 
sort of person and every sort of job. You can apply them 





The Sixth Les- 


son alone is 
to YO 








find any formula desired. 


“As PN as a Dictionary and More Useful” 


Following is a List of the Chapters: 

I. Accidents and Emergencies. XV. Insecticides, Extermination of Vermin 
Il. Agriculture. XVI. Lapidary Art, Bone, Ivory, etc. 
Hil. Alloys and Amalgams, XVII. Leather. 

TV. Art and Artists’ Materials. XVIII. Lubricants, 
V. Beverages; Non-Alcoholic and XIX. Paints, Varnishes, etc. 








Alcoholic. XX. Photography 
VI. Cleansing, Bleaching, Renovating and XXI. Preserving, Canning, Pickling, etc. 
Protecting. XXII. Rubber, Gutta- Percha and Celluloid 


VII. Cements, Glues, Pastes and Mucilages. XXIlIl. Soaps and Candles. 


VIIL atcing of Metals, Bronzing, etc. XXIV. Soldering. 
IX. Dye XXV. Toilet Preparations, including Per- 
X. a and Coating of fumery. 
- Pe XXVI. Waterproofing and Fireproofing. 
. Glass. 


XII. Heat Treatment of Metals. 





XXVIL W: Material, 
"Agent: Miscellaneous Formulas; 


XIll. Household Formulas. emical Manipulation ; Weights 
XIV. Ice Cream and Confectionery. and Measures; | 


SEND FOR DETAILED ILLUSTRATED PROSPECTUS 
Octavo (614x8*°{ inches), 1,077 Pages, 200 Illustrations 
Price, in Cloth, $5.00, Net. Half Morocco, $6.50, Net, Postpaid 


MUNN & CO., inc. Publishers, 361 Broadway, New York City 





worth the whole 
cost. Write to- 


day and get the 
full details of 
this remarkable 


offer. 











R work, YOUR play, YOUR life. 

They are for either men or women, for anybody over 18 
years of age. 

They point out the best, easiest and quickest ways of obtain- 
ing the desirable things of life. 


Fascinating and Profitable 

This new course of Lessons is not only profitable, but fascinating, 
It comprises the highest instruction from Mr. Emerson him- 
self, by whose advice the Santa Fe Railroad saved $1,500,000 
a year. 

Mr. Emerson's purpose is to train you so that you can make 
the best use of what you know. He proposes to give you 
skill as well as knowledge, in making the best of your pro- 
fession, your business, your job, your life. 


any University or from any book. 
Send your name at once and get 


free booklet. 


Remember you cannot get this kind of ‘instruction from f 
WA, 


THE EMERSON INSTITUTE OF 
EFFICIENCY 






































You wanted a really high-grade car at 
a moderate price. Jeffery has built it! 
$1550 


But to build such a car to sell at a moderate 
price—that’s another thing. It can be done 
only by a big, successful concern with plenty of 
money, long years of experience in buying mate- 
rials ‘and machinery, organized to avoid all 
waste, so that every cent paid for production 
would really go into the car; the manufacturer 
must make practically every part, and make 


You know that four or five hundred dollars 
will buy an automobile, but you aren’t willing 
to sacrifice entirely, looks and comfort. You 
know that twice as much money will buy an 
tomobile with quite a little in looks, comfort, 

rand service under good road conditions. 
You know that if you don’t care how much 


money you spend, you can buy a good car, light 





enough to be economical in gasoline, oil, and é 

ee powerful and fast enough to do all you these parts better and for less than he could buy 
want done, and made of the very best materials them from others. In short, such a manufac- 
to be had in this country and Europe; and hand- turer must be a c plete master of every detail, 
ome as the best designers can conceive—perfect including large capital. Any other would be 
in every way—except price. sure to fail in such an undertaking. 


$1550 


HE THOMAS B. JEFFERY COMPANY has always been recognized as representing 
the most solid, conservative, yet successful spirit of the automobile industry. In bicycle 
days the Rambler was the standard by which others were measured. Later, as the auto- 

mobile took the place of the bicycle, the Rambler and the Cross Country stood in the front 
rank of cars in their class, and were recognized even by their keenest competitors as sturdy, 
well designed, dependable cars. 


Now, this marvelous manufacturing organization, with its $5,500,000 in assets, with the highest credit in the industry, and a 
factory equipped with $3,600,000 worth of the latest machinery,{its engineering and designing departments thoroughly familiar 
with the latest and best designs of this country and Europe, offers to the public a perfect motor car, and is proud to mount upon 
it the name-plate “Jeffery. 


ns will show that the specifications, materials and work- build them better and more economically than you or anyone could buy 
mat p of this new r ffery car conform closely to those of other cars them; your machinery must be the best and most modern; your ideas of 
5 $2500 to $5000 design and construction must be in advance; your experience must include 
\ ull the capital in the world and an honest desire to surpass all the analyzing and taking to pieces of the best products of Europe and 
in value-giving, you couldn't go into the manufacture of automo- America; you must be easy in money matters; able to buy at the lowest 
row and give real values Ww hy? Because to do this you price s and to take advantage of all discounts. . 
have built cars for years—ever since the industry started; you must 
f ever tep; every improvement; every mist ake; you must have a : The Jeffery Cc ompany, with this equipment and much more, has aston- 
» organized to produce the maximum in quality at 1d quantity at the ished the world with a thoroughly high-grade car at the astounding price 
minimum cost; you must build the car and its parts in your own plant— of $1550 ! 





Jeffery Four $1550 


Look over the specifications and you'll see why this is the greatest value ever known, and why we invite comparison with cars costing twice as much 

Motor—Jeffery high speed mono-block—40 H. P. at 2200 revolutions. 

Cylinders—3%4 x 514 powerful; car goes 43 miles per hour on second speed. 

Lighting and Starting—U. S. L. System.—best and most expensive. Quiet, quick and powerful. 

Clutch—Perfected cone. Practice has proven this to be the best. 

Transmission—Shafts-Vanadium Steel, hung on five - 
imported annular bearings. Four speeds for- 
ward—one reverse. 

Wheel base 116 inches—Car turns in 42 feet. 

Wheels—34 x 4 large hub, demountable rims. 

Drive—Left Drive—Rear Axle full floating type on 
imported annular bearings. 

Color and Design—Brewster Green Rothschild body; 
there is no better. Wide doors. Luxurious 
upholstery. 

Stewart-Warner Speedometer; Ammeter; Klaxon; extra 
demountable rim; top, of best material; rain 
vision wind shield; electric lights with dimmer. 

Brakes—Two; very powerful and effective. 

Styles—5 Passenger touring or 2 Passenger Roadster, 
$1550; 2 Passenger Cou velette, enclosed, inside ° . . 
drive, $1950; 4 comnent Sedan, enclosed inside Starting and lighting epetem 

Jeffery Dash and Controls drive, $2350; 5 Passenger Limousine, $3000. No gears, bolts or chains 

A Jeffery circle will be sent if you ask for it 


»ok over the specifications and you'll see why this is the greatest value ever known, and why we invite comparison with cars costing twice as much. 
The Jeffery Six is —— ite of the wonderful Jeffery Four, except for size. A remark: uble car! If you are an advocate of the six cylinder car, 


—— a 











don't fail to learn all about this one. It’s what you want; powerful, luxurious, beautiful. Price $2250. mi ki 
a . ce .e - ¢ > ¢ 7 “ 
Dealers recognize the great advantage of being able to sell these new Jeffery cars and are clamoring for the opportunity. These cars are making 
a new epoch in the automobile world. . 


The Thomas B. Jeffery Company 


46 Main Street, Kenosha, Wisconsin 























